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DYNAMIC 
C A R D I d I D 
MICROPHONE 

The Professional 
microphone 
for the 

tape recording 
enthusiast. 






The D12 is used in 
broadcasting and 
television studios all 
over the world, yet 
the price is right for 
the recording enthu¬ 
siast. Only AKG 
massive production 
makes this possible. 


D12 


DIRECTIONAL DYNAMIC 
MICROPHONE 


D11N 


From the world-famous 
AKG company, here is 
a professional quality 
microphone at a price 
within the reach of 
every recording enthu- 
siast, the ideal 
microphone for making 
high quality tape re¬ 
cordings. Has cardioid 
directional characteris¬ 
tic to cut down back¬ 
ground noise and 
gradually rising fre¬ 
quency response for 
true reproduction of 
music. A special feature 
is the bass attenuation 
switch for close talking. 

Three models are available: 
DI9 B/60— 

Low impedance, supplied 
with plug for cable. 

DI9 BK/60— 

Low impedance, supplied 
with table stand and cable. 

DI9 BK/Hi— 

High impedance, supplied 
with table stand and cable. 

Technical Data: 

Frequency Range— 

40-16000 c/s 

Output Impedance— 

D19 B/60 and BK/60 

60 ohms 

D19 BK/Hi 

200—50 k-ohms 
Sensitivity— 

0.18 mV/ubar on open 
circuit —75 db re IV/ 
dyne/cm 2 


The D11N with cardiod 
characteristic for natural 
and echo-free tape record¬ 
ing even in acoustically 
unsuitable locations, is the 
ideal microphone for use 
in conjunction with tape 
recorders. 

Frequency range: 

80-12,000 cycles. 

Low and high impedance, 
with bass attenuation 
switch. 


DIRECTIONAL DYNAMIC 
MICROPHONE 


For further information about AKG Microphones, Headphones, Headsets, Stands, Accessories, write ’phone or call:— 

AKG SALES DEPARTMENT 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

72 CLARENCE STREET, SYDNEY. 2 0233-ext 386 

































AUSTRALIA'S NATIONAL ELECTRONICS JOURNAL 

RADIO, TELEVISION and HOBBIES 

ABC CERTIFIED CIRCULATION IN EXCESS OF 39,000 

Volume 25, Number 3 June, 1963 


THE WIDER VIEW 

I T is gratifying to see the way in which the Aus¬ 
tralian electronics industry is outgrowing the 
influences which, for so long, have bound it to 
the purely domestic entertainment market. 

Those of us who can look back on the pre¬ 
war and immediate postwar years will remember 
the feverish activity which heralded the arrival of 
the winter season; and, equally, the frustration of 
empty factories to indicate the return of the sum¬ 
mer months. 

While the domestic entertainment market is 
still of vital importance, it is reassuring to feel 
that the fortunes of manufacturers in the elec¬ 
tronics industry, as a whole, are geared less to its 
highly seasonal fluctuations and its frequently un¬ 
profitable competition. 

Some years ago, we pointed out the urgent 
need for the industry—along with Australian industry generally-—to seek an 
export market in adjacent countries. As a result of trade missions and direct 
overseas representation, positive results are now being recorded. 

Australian television receivers are now operating in Singapore, mobile 
radio equipment is being widely used by public utilities throughout Asia and 
South-East Asia. Australian broadcast and short-wave transmitters, along 
with studio ancillaries, are penetrating the same market, as also is Austra¬ 
lian-made test equipment. This, in the face of fierce competition from other 
countries. 

Another healthy sign is the growing acceptance, by other branches of 
industry, of electronic methods of production, control, sorting, packaging, 
etc. Distrust of “electronic gadgets” is gradually giving ground, in the face 
of smaller, more reliable units, with transistors featuring large in the general 
scheme of things. 

Mention might be made, too, of the huge U.S. Navy Communication 
Centre in Western Australia and the Deep Space Tracking Stations at Can¬ 
berra and Carnarvon. While the exact role of Australian contractors has not 
been clarified, at least at the time of writing, it seems that, ultimately, the 
projects will deeply involve Australian engineering and manufacturing faci¬ 
lities. 

Adding to the already considerable stature of local achievement in the 
field of radio astronomy and space research, these new projects, in associa¬ 
tion with the U.S. Navy and NASA, will be further insurance against the 
industry ever again becoming insular and introspective. 
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Iflflaffni^icent INSTROL 500 

The very latest in the Instrol Cabinet range. A superlative piece of furniture 
particularly designed to take the largest of amplifiers, player unit and drop 
in tape recorder . . . 






INSTROL HIGH 

UT ITT n n BTMI 


Instrol, a complete range of craftsman cabinets and enclosures. From left to right we have Equip-1 
ment cabinet No. 200, speaker enclosures 8in and !0in/12in, then Equipment cabinet No. 100. I 


POST COUPON 


Beautiful accoustic 

f ertile material. Lining 
elt aUo supplied 


NOTE: Record storage on the left for 8" record¬ 
ings and tapes, and on the right for 12" record¬ 
ings. 

The equipment shelf is 51" x 17W large enough 
for the largest imported amplifiers and players. 

If required a well may be specially constructed 
to suit your own tape recorder. 

Smooth Shepherd castors, piano hinges, beauti¬ 
ful mouldings and veneers. 


MAKE YOUR OMR HI-FI 


CAIMETS & SAVE £££’s 


Model 500 is available either fully polished or as a kit of parts. 


So easy a child could manage it. The Instrol way — 
a new simplified method of assembly. A hammer, 
screwdriver, one evening of your time, and you can 
make your own cabinets for less than half cost. Kits 
are absolutely complete, with easy to follow instruc¬ 
tions, nails, screws, grille cloth, felt, moulding, gold 
trim, legs, castors, stays, etc. All parts are precision 
cut, fit together smoothly. External panels are from 
heavy laminated timber with beautifully selected 
veneer finish. Most Instrol cabinet kits may be posted 
to any part of Australia. Send now for illustrated price 
list. 


Selected veneer* on 
top, bottom, and side*. 


Panels are machine 
mortised for smooth. 
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JUST OPENED NEW BRANCH 


WOLLONGONG: 52A Keira Street, Phone 2-1402. 


The All transistor¬ 
ised Playmaster 
Hi-Fi Amplifer, & 
104 Control unit. 
Kit & built prices 
now available. 


Offers you a wide range of high quality audio 
equipment to the original ‘R. T. V. and H.” de¬ 
signs. Australian designed, Australian made, 
guaranteed and lifetime serviced. Available 
ready built and tested, or in kit form ready to 
build yourself. At a price well below that of 
similar imported amplifiers. 

If'rite, phone or call for free catalogue. 


liy.VTROL-PLAY MASTER UNIT 
No. t STEREO AMPLIFIER 


Kit Of 


INSTROL PLAYMASTER 
GUITAR AMPLIFIER 


The new "R. TV & H." Guitar Amplifier models 102 and 103, now 
available as a complete kit of parts or ready built and tested. The 
kit is complete in every detail, including beautifully finished carrying 
case and your choice of speakers. Full price details, etc., in Instrol 
Pfaymaster hi-fi catalogue. All parts also available separately. 


Cadmium plated and passivated chassis . £2 1S 10 

Anodised Label, Black/Gold . £1 7 6 

Carrying case with choice of baffle (3 or 2 speakers) . . £10 4 0 


A magnificent 
28 watt twin 
channel guitar 
amplifier (over- 
seas they 
would describe 
it as 60 watts), complete 

with 2 speakers, reverbera¬ 
tion, vibrato, in carrying 
case for only:— 

Kit of parts £88/14/8 

Built and tested £100/14/8 


Kit of Parts 
Built & Tested 


£ 39 / 14 /- 
/ 18 /- 


'MASTER PROGRAM 
No. 2 TUNER 

/ 13/. Built and Tested 
£27/3/. 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 

5 INSTROL—not just a chassis, but really high class metalwork. We take all Playmaster, 
2 and other popular "R. TV & H." designs, and have the necessary boxes, chassis, panels 
£ and labels made to the most rigid specifications. Our price list details not only the 
2 range of our own Instrol metalwork, but also the full range of Oxford chassis boxes, 
Z labels, etc. Between Instrol and Oxford, we can supply metalwork and labels for almost 
2 every "R. TV & H." design, Test equipment, TV, H»-Fi, Instruments, Radio, P.A. amplifiers 
Z —all are included. Send now for free INSTROL-OXFORD metalwork price catalogue. 


/chassis is first prensiitt^ 
I punched and drilled. Then 
I heavy cadmium plated to 
I prevent common and ensure 
I flood conductivity. Finally 
I passivated to prevent finder 
^ murk tap ^ 


PLAYMASTER 

3 EQUIPMENT 


IT 

_nJu 


I Please send me, post free, full details of the □ Instrol-Playmaster HI-FI. 

| following. □ A.K.G. Headphones. 

□ Instrol Cabinet Kits. 

NAML .. □ “R.TV & H.” TV Kit. 

ADDRESS ..... □ Tester Kits. U 

□ Instrol Metalwork. | 

. (Place X in square) 


POST COUPON 


BROADWAY ELECTRONICS PTY. LTD. 


E. S. & A . BANK BUILDING , 
(O P P. GRACE BROS.) 


CNR . BROADWAY & CITY ROAD , SYDNEY. 

PHONE: BA4891, BA4892, BA4893. 
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ELECTRONICS 
BRINGS 
THIS "BABY" 
BACK HOME! 

The French Dassault Mirage III fighter, soon 
to go into service with the Royal Australian Air 
Force, is in every way a highly sophisticated 
aircraft. Matching its outstanding performance 
and handling capabilities, its electronic 
and navigational equipment is in line 
with the very latest developments. 


The view at the top emphasises the unusual lines of the Mirage III. Below, it is shown in typical landing attitude, with 
the elevons tilted upwards and dragging the latest crucif orm type of tail parachute. Minimum landing speed is 

735 knots, comparable to that of a modern jet liner. 


T HE climax of lengthy investigation, planning and bar¬ 
gaining, the first Mirage III destined for Australian 
service was handed over to Group Captain Susans, Air 
Attache to the Australian Embassy in Paris, at the Melun- 
Villaroche field, on April 9 last. Subject to Government 
approval the R.A.A.F. plans ultimately to equip with 100 
Mirage Ills, 95 of which will be manufactured under licence 
by the Government Aircraft Factories and the Common¬ 
wealth Aircraft Corporation. The program includes the 
Snecma “Atar 9” engine, which gives the plane a nominal 
speed of Mach. II—twice the speed of sound. 

Although the Mirage III is regarded as an operation¬ 
ally “new” aircraft, it is actually the product of a long 
research program. The first Mirage, built at Dassault’s Ex¬ 
perimental plant at St. Cloud, Paris, took the air in June, 
1955. Though designed with a military application in view, 
it was very much a research vehicle, intended to gain ex¬ 
perience for the French aircraft industry in what was, for 
them, the unfamiliar realm of supersonic flight. It exceeded 
Mach. I,, but only just so, reaching M-1.15 in a shallow 
dive. 

Then followed a long program of development, invol¬ 
ving thinner wings of increased area, different fin dimen¬ 
sions, higher power, modification to air intakes, provision of 
rocket assist, and so on, leading to the prototype Mirage III. 

Simultaneously, the need emerged to re-think the role 
of the aircraft so that, from a rather simple fighter concept 
it began to emerge as a highly versatile aircraft, capable of 
ready adaption to a variety of missjons and, most important, 
with a wing loading and undercarriage system that qualified 
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it to operate from poorly surfaced or even unsurfaced air¬ 
strips. 

The Mirage III, as intended for the R.A.A.F., is far 
heavier than the original Mirage I and attains approximately 
twice the speed first attained. It shows, in fact, performance 
figures which are marginally better all-round than those pub¬ 
lished in the February 1961 issue of this magazine. This 
was about the time when the Australian Government first 
announced its intention of settling for the French design, in 
preference to the American “Starfighter.” 

Dimensions are currently given as: Span, 27ft; length, 
43ft lOin; height, 14ft 9in; wing area, 374 sq. ft. Weigh¬ 
ing, empty, 13,5301b, the plane’s take-off weight ranges 
between 19,000 and 28,0001b, depending on the mission. 

Maximum speed is quoted as 1,439 m.p.h., equivalent 
to Mach. 2.15. Normal maximum ceiling is 70,000ft, but 
this is increased to 100,000ft by the use of the supplemen¬ 
tary rocket motor. Take-off run is between 600 and 1,400 
yards, depending on the loading, while the landing run can 
be as short as 600 yards, landings normally being effected 
with the aid of a tail parachute. 

The Mirage III has been designed to accept the wide 
range of radar systems currently being made available for 
specialised or multi-purpose roles. 

How vital such equipment is to the operation of the 
aircraft is underlined by the following paragraph from the 
journal, “The Aeroplane and Astronautics.” It relates to the 
role of the electronic equipment relative to use of the Mirage 
as a multi-purpose component in European Air Forces: 

“The result was a self-contained unit including com¬ 
puters for the radar, fire and bombing systems. In the inter- 
Radio, Television & Hobbies, June, 7963 
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For those who like working things out, here is a simplified signal schematic for the PHI 
diagram shows (left) wind speed, aircraft velocity, compass and other inputs to the PHI • 

readout to autopilot and bearing / distance indicator . 


navigation system. The 
5 computer, with (right) 


ception mode, its function is search and automatic tracking; 
lead collision attack with radar semi-active missiles and 
rockets under all-weather conditions; lead pursuit with auto¬ 
matic weapons; pure pursuit with infra-red missiles. Its 
navigation capabilities, including Doppler, cover the re¬ 
quirements for all-weather bombing at very low altitudes 
and, for ground attack, it provides air-ground ranging for 
A.S.M.’s, dive and dive-toss bombing, and computations for 
visual or blind long-throw or over-the-shoulder delivery of 
nuclear weapons.” 

Depending on requirements, electronic equipment can 
be stowed in the nose shell, in a canopy behind the cockpit 
and in the gun bay. This is in addition to the equipment and 
display normally disposed in the cockpit area. 

The Australian Mirage Ills are to be fitted with the 
“PHI” automatic navigator, supplied by Bendix-Technico 
Pty. Ltd. The meaning of the symbol and the new automatic 
navigator which it stands for is explained in the following 
text supplied to “Radio, Television and Hobbies” by Chris¬ 
topher Harrison: 

The Greek letter PHI has acquired a new modern 
meaning. PHI now stands for Position and Homing Indica¬ 
tor—an automatic fighter navigation system produced by 
Bendix-Tecnico’s affiliate, Computing Devices of Canada. It 
is already flying or specified in a number of high-performance 
military aircraft of several nations, notably the F84, F-104-G 
and Fit G-91. More than 800 aircraft are now PHI-equipped. 

NAVIGATION COMPUTER 

The Mirage PHI system basically is a self-contained dead 
reckoning twin-channel computer providing accurate, continu¬ 
ous and automatic navigation without reference to ground 
radio aids and with no possibility of enemy jamming. The 
philosophy of PHI is simple: Today’s fighter pilot doesn't 
want to know where he is: his big question is “How do I 
reach my next destination?” PHI gives the answer in the 
plainest way—by displaying course-to-steer and miles-to-go 
on a simple indicator, and not just for one destination, but 
twelve. 

PHI, the result of ten years’ continuous refinement of 
the automatic navigation principle, is a fully transistorised 
five-unit system weighing only 27.51b. It offers the Mirage 
pilot a basic selection of one dozen destinations, pre-set into 
a small storage unit that he carries to his aircraft and plugs 
in. A typical combat flight plan might contain these tactical 


destinations: BASE; TARGET ONE; TARGET TWO; TAR¬ 
GET THREE; RENDEZVOUS ONE; RENDEZVOUS 
TWO; ORBIT POINT; TURNING POINT ONE; TURN¬ 
ING POINT TWO; ALTERNATE BASE; SECOND AL¬ 
TERNATE; EMERGENCY GCA BASE. 

In the air, any one of these destinations can be chosen 
at any time. The appropriate switch position is selected, 
instantly producing a course and distance. This course is then 
flown, either manually (by keeping the indicator index at 
12 o’clock), or automatically on PHI/autopilot, until the 
range counter has unwound to zero, at which point the des¬ 
tination is reached and the next pinpoint selected. Steering 
er.ors and cross-wind drift are automatically compensated, 
and the system can be readily checked against external radio 
aids. Provision is also made for direct reading of back- 
bearings—a feature useful for navigating in closely defined 
airspace corridors or safety lanes through ground defence 
systems. 

NEW INFORMATION 

The plug-in PHI storage unit can be replaced in flight, 
without loss of information, by other units containing differ¬ 
ent sets of destinations. Still more locations, not anticipated 
at take-off can be inserted manually into the system during 
flight. Moreover, coded information can be injected by 
radio or data link into an airborne PHI to bring about fully 
automatic interception of other aircraft. In addition, PHI 
can provide an output of bombing computer data. The 
PHI principle can in fact be applied to widely different tac¬ 
tical fighter roles. Special versions can be tailored to the 
requirements of photo reconnaissance, low-level attack, air 
defence and ferrying. For training purposes, two-seater con¬ 
figurations, with repeater indicators, are readily feasible. 

PHI’s steering indicator normally is independent of ground 
sources of navigational information, but can be used, if de¬ 
sired as a TASAN or ADF repeater. A magnetic compass 
reference is provided for emergency use, and PHI contains 
provision for the fail-safe handling of vaiious degrees of 
input data failure. The system consists of two computers 
in one, with a common indicator. Unnoticed deterioration 
of accuracy in one‘channel has no effect on the other. In 
fact, each channel can be checked against the other to confirm 
that the displayed position is accurate. 

Despite PHI’s complexity, however, the pilot’s controls 
are extremely simple to use. There is no complicated pre- 
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\J]^ WITH 

TAUT BAND SUSPENSION 



The Paton Range of Heavy and Light Duty Volt and Ammeters is now available as 
an OPTIONAL ALTERNATIVE with Revolutionary TAUT BAND SUSPENSION Move¬ 
ments. No jewels, no pivots, no springs, no hysteresis, no friction. The 
complete solution to shock and vibration problems. Extreme sensitivity from 10 micro¬ 
amps F.S.D. — The ultimate of Consistent Reliability . 



Illustrating THREE VERSIONS OF MODEL 536 (Square Pattern) 


LIRlCAk 


STANDARD QUADRANT CONCENTRIC 

5" Scale 6” Scale 9” Scale 


PATON ELECTRICAL MAKE THE COMPLETE RANGE 

—OVER 40 CASE SIZES. From 2" to 10". In Square, Round 
(Flush or Projection), Edgewise, Sector, etc. Moving Iron, 
Moving Coil, Dynamometer and Thermal—Synchroscopes, 
Frequency (Reed and Dyna), Watts, Power Factor, etc. 

MULTIMETERS Series 32 (32 Ranges) 

Model M32, 1,000 Ohms/V, Pivoted Movement £14 17 6 

.. „ Taut Band - £16 7 6 

Model MX32, 20,000 Ohms/V, Pivoted Movement £23 10 0 

.. „ Taut Band ... £25 0 0 

Model MXL32, 40,000 Ohms/V, Taut Band, only £29 5 0 
OVERLOAD METER PROTECTION fitted to all multimeters. 
Write for TERMS. PRICES PLUS TAX. 

SERVICE: Paton Instruments are AUSTRALIAN MADE and 
backed by FACTORY SERVICE. 




PRICE LIST and CATALOGUE available from: 

PATON ELECTRICAL PTY. LTD. 




Established over 25 years 

^ Specialists in Meters and Rotary Switches 
ASHFIELD, SYDNEY — 71-0381 (6 lines) 
REPRESENTATIVES IN ALL STATES 
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flight switch-on drill, warm-up time or 
other time-wasting procedure to reduce 
the tactical utility of the aircraft by 
lengthening its reaction time. The pilot 
has no navigational calculations to make, 
no tables of co-ordinates to consult, and 
no settings to make. PHI gives him 
full freedom to change his flight plan 
in the light of unforeseen circumstances, 
and on final landing there is no irksome 
shut-down procedure. 

PHI automatic navigation is based on 
Zenithal Equidistant, a map projection 
which introduces very little distortion, 
while conferring certain real advantages, 
in the fixing of typical flight patterns for 
the tactical fighting aeroplane. For ex¬ 
ample, aircraft flying long distances wjll 
travel great circle routes based on their 
take-off point, and Zenithal Equidistant 
projection produces no distortion error 
for such flights. 

NEGLIGIBLE ERROR 

Pilots flying local patrols and round- 
trip courses will not fly far enough 
from their point of origin to enter a 
region of serious distortion while, in the 
more complicated flight patterns, distor¬ 
tion errors often tend to cancel, produc¬ 
ing an overall error of far less than 
maximum. Broadly, the gross error due 
to Zenithnal Equidistant projection dis¬ 
tortion is negligible in flight plans up to 
1,000 miles in length. 

A life of 3,000 hours before major 
overhaul has been designed into PHI, 
with a mean-time-before-failure of com¬ 
ponents of 250 hours or more under nor¬ 
mal operating conditions. No cooling or 
heating arrangements are necessary for 
PHI installations, the twin computers be¬ 
ing engineered to operate in an ambient 
temperature range of minus 54 degrees C 
to plus 91 degrees C. 

PHI in the Mirage III-O is arranged 
to take data from an inertial reference 
platform. Additional flexibility may be 
conferred later with the addition of a 
Bendix Doppler radar. This unit is a 
supersonic version of the Bendix DRA- 
12, the low-cost, lightweight, solid-state 
Doppler system used by TWA’s Boeing 
707’s on their Atlantic crossing without 
navigator aircrew. 

ULTIMATE SYSTEM 

When fully integrated with Doppler, 
with the Eclipse-Pioneer Air Data Com¬ 
puter (flying in the F-101, F-105, F-106 
and B-58), and with the E-P Gyro Plat¬ 
form—a two-gyro, four-gimbal unit de¬ 
signed for all-altitude operation—PHI is 
part of a profound Bendix avionics 
system designed ultimately to yield fully 
automatic control of take-off, flight, navi¬ 
gation, bombing, firepower and landing. 

And how well does the PHI navigator 
work out in practice? 

The Swiss Air Force recently evaluated 
Bendix PHI/Doppler in a DH-113 Vam¬ 
pire aircraft over mountainous territory, 
with these results: 

1. In 22 flights totalling about 4,000 
nautical miles, total distance error was 
only 0.7 nautical mile. 

2. Though large ground-speed variations 
were observed, PHI was not affected. 

3. No altitude holes (signal drop-oqts) 
were observed. 

4. There were no equipment failures dur¬ 
ing the 20 hours of flying. 

5. PHI/Doppler performance was rated 
as excellent and the system’s data 
presentation as ideal. 
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PARALYSED BUT OPERATES 
HIS OWN AMATEUR STATION 


p 


DR Paul Bates, crippled by polio and dependent for his life on an artificial 
respirator by his bedside, radio provides the grefct joy of being able to talk 
to friends in many different countries. An enthusiastic radio “ham,” he was 
interviewed recently at his home in Sussex by Frank Hennig, another ham, for 
the B.B.C. General Overseas Service program “Shortwave Listeners* Corner.” 

All the controls of his short-wave transmitter and receiver are fitted with 
string pulleys and wooden bars and he operates them with a stick held in his 
mouth, as shown in the picture. The microphone close to his head on the left 
is a crystal one which he finds the best for quality in his case. All the equip¬ 
ment is housed on a trolley which is simply wheeled over his bed when needed. 

Paul Bates contracted polio at the age of 20 while serving with the British 
Army in Malaya, and it was there, he said in his broadcast, that he was first 
impressed by the marvel of radio communication and became interested in the 
idea of becoming a radio amateur. Lying paralysed, he studied for the technical 
examination which would-be “hams” must pass before being granted a licence, 
and was allowed to take it orally. 

He first came on the air with the call sign G3MAC in 1957 and, since then, 
has enjoyed many talks with other amateurs in Britain and abroad, including 
friends in Malaya. On one occasion when he made a contact with the Falkland 
Islands, he inquired after a friend who had gone there, and was delighted to 
find that he was living next door to his radio contact. 

“Shortwave Listeners* Corner,” broadcast weekly in the B.B.C. General 
Overseas Service and introduced by Dorothy Logan, is an informal and varied 
program designed to help B.B.C. audiences in every part of the world to obtain 
the best possible reception of the programs broadcast on short waves in the 
B.B.C. External Services and at the same time to provide an interesting and 
entertaining magazine of information about these programs, about the B.B.C. 
as a whole and how it works, and other stories of special interest to overseas 
listeners. 

Experts from the B.B.C.'s Engineering Division give technical advice on how 
to obtain good reception in different parts of the world, and reply to special 
problems raised by listeners. Much of the information provided by listeners 
is of great assistance to B.B.C. engineers in selecting the best wavelengths for 
various areas under constantly changing conditions. Apart from this practical 
angle, the program undertakes to answer any reasonable question about the 
B.B.C.’s short-wave services and the corporation’s activities and organisation. 
(British Broadcasting Corporation, Bush House, Strand, London, W.C.2, Eng¬ 
land.) 
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NOW AVAILABLE 
PRICE 
£13.16.0 


The NEW 

HAMMOND MODEL 5C 

REVERBERATION UNIT 

/ ' ' . ; ' ; ' '• ; .. ■ r .)'\ 


FOR RADIO AND TV RECEIVERS — STEREO OR MONAURAL 
RADIOGRAMS — ELECTRIC GUITAR AND ACCORDION AMPLIFIERS 

The sound of music . . . the vibrancy of violins, the exciting throb of percussions blended with brasses > . . 
all take on a "you are there" reality when the magic of Hammond Reverberation is wedded to your audio 
system. Music, even from single speaker radios and record players, takes on concert-hall realism. It works 
magic, too, with guitar and accordion amplifiers. 

You have only to listen for half a minute to appreciate the tremendous difference between non-reverberated 
sound — either monaural or stereo — and the sound which results when the Hammond Reverberation 
Unit is brought into use. 

The new Model 5C Hammond Reverberation Unit, now available in Australia for the first time, combines 
all the features of its predecessor plus design improvements which include new, rugged, transducer assem¬ 
blies, compact styling which enables the unit easily to be incorporated in existing equipment, and robust 
construction which guards against damage from mechanical shocks. 

If you appreciate musical realism, talk to the expert in the high fidelity distribution centre in your state, or 
write Rola Special Products Pty. Ltd., The Boulevard, Richmond, E.l, Victoria. 


DISTRIBUTED BY 


VICTORIA 

General Accessories Pty. Ltd. 
153 Sturt Street, South Melbourne 

Howard Electrical & Radio Co. 
Vere Street, Richmond 

Radio Parts Pty. Ltd. 

562 Spencer St., West Melbourne 

SOUTH AUSTRALIA 

General Accessories Pty. Ltd. 

81 Flinders Street, Adelaide 

A. G. Healing Ltd. 

376-400 King William St., Adelaide 


NEW SOUTH WALES 

General Accessories Pty. Ltd. 
30 Buckland Street, Chippendale 

Lawrence & Hanson Electrical 
Pty. Ltd. 

862 Elizabeth Street, Zetland 

Martin de Launay Pty. Ltd. 

Cr. Clarence & Druitt Sts., Sydney 

WESTERN AUSTRALIA 

Atkins (W.A.) Ltd. 

894 Hay Street, Perth 

Carlyle & Co. (1959) Pty. Ltd. 

9 Milligan Street, Perth 


QUEENSLAND 

A. E. Harrold Pty. Ltd. 

123-125 Charlotte Street, Brisbane 

The Lawrence & Hanson Electrical 
Co. (Qld.) Ltd. 

Cr. Boundary & Fortescue Streets, 
Brisbane 


TASMANIA 

W. & G. Genders Pty. Ltd. 

53 Cameron Street, Launceston 

Homecrafts (Tas.) Pty. Ltd. 
199 Collins Street, Hobart 


ROLA SPECIAL PRODUCTS PTY. LTD. 


! 
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MINES WITHOUT 


British coal-mining is apply¬ 
ing electronics to tasks rang¬ 
ing from pay-roll processing to 
the automatic steering of cut¬ 
ter-loaders and the remote 
operation of roof-support sys¬ 
tems. The progress made in 
little more than a decade sug¬ 
gests that the "manless coal¬ 
mine" envisaged by H. 6. 
Wells in The Shape of Things 
to Come may become reality . 


C OAL was mined in Britain long be¬ 
fore the Industrial Revolution. Coal 
from outcrops may have heated the 
water for baths during the Roman occu¬ 
pation. It began to replace charcoal in 
medieval iron smelting, when the expan¬ 
sion of shipbuilding stripped the once 
vast acres of woodlands from Sussex to 
the Midlands. 

Between the reigns of Edward I and 
Charles II the quantity of coal shipped 
from Northumberland and Durham to 
other parts of the country rose from 
50,000 to some three million tons year. 

Despite its immense contribution to 
the country’s industrial development, 
however, coalmining did not improve its 
own methods. Throughout its long his¬ 
tory mining remained dangerous, ardu¬ 
ous and dirty. The Industrial Revolution 
brought little mechanical improvement 
beyond steam engines for raising coal 
from pit bottom to the surface, and 
almost no scientific development. 

In the last decade, however, the 
National Coal Board’s own Mining Re¬ 
search and Central Engineering Estab¬ 
lishments have developed and encouraged 
the development of many new devices 
and machines. Among them are uses 
of electronics in ways which are indica¬ 
tive of the new approach to reducing the 
hazards and improving productivity. 

Fundamentally, mining presents diffi¬ 
culties which are not readily susceptible 
to solution by the adaptation of scien¬ 
tific or engineering techniques from other 
industries. The very process which 
created the coal shaped the problems 
which have confronted generations of 
mining engineers: the endless variety of 
coal-seam heights, the abrupt changes in 
strata formation and direction, and the 
presence in the coal of pockets of explo¬ 
sive and toxic gases. 

The coal face is both the starting 
point in the process of getting coal and 
the point of utmost hazard for the 
working miner. A major aim of thought 
and experiment has therefore been to 


reduce the number of men required at 
the face to the point where the operation 
can be completely controlled from a 
distance. 

The elements in this problem were 
summarised recently* as a power loader 
capable of steering itself in both the 
vertical and horizontal planes; a method 
of handling the trailing cable feeding the 
power loader; remote controlled self- 
advancing roof supports co-ordinated 
with the moving power loader and the 
movements of the coal conveyor as the 
cutting of the coal face progresses; and 
an instrumentation system controlling the 
sequence of operations and providing 
coal sensing, methane detection, mech¬ 
anical and electrical load measurement, 
and so on. 

Something approaching this complex is 
already undergoing trials, using the 
Collins Miner, as pictured, though it is 
not by any means the only approach to 
the manless winning of coal. 

The coal is cut by an auger operated 
and controlled from a train of cars on 
rails in the safety of the roadway. Seated 


Electronic and nucleonic devices in 
the cutting head of the Collins Miner, 
pictured above, include vertical and 
horimontat steering, coal sensing, and 
methane measurement . The NCR's 

Mining Research Establishment was 
responsible for the Instrumentation 
and the refinements of the remote 
control recording equipment . 

at a console in the leading car the 
operator supervises and controls the 
machine according to the information 
displayed before him. 

Vertical steering is assisted by a 
nucleonic coal sensing system developed 
by the Mining Research Establishment. 
Using Thulium 170 as a source of 

Trials of hydraulic self-advancing 
supports with an all-electric remote 
control system are being conducted at 
an English pit . (Photographs and text 
reproduced by arrangement with the 
U.K. information and "Mallard Re¬ 
view") 


* From a paper, “Application of 
Electronics to Mining” presented by 
B. L. Metcalf, B.Sc. (Eng.), M.I.Mech.- 
E., M.I.E.E., N.C.B. Director of Engin¬ 
eering, and W. J. Adcock, Chief Mech¬ 
anisation Engineer, before the Insti¬ 
tution of Mining Engineers: July, 1962. 
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What can make any tape recorder sound a little more like an Ampex? 


AMPEX tape 


Any sound sounds thrillingly alive on Ampex recording 
tape. Into each reel goes the same engineering excel¬ 
lence that has made Ampex tape recorders 
the standard by which all others are judged. It 
offers greater dynamic range, superior high 
frequency overload characteristics. Even the 
packaging is distinctive. In each box is the ex¬ 
clusive Signature Binding to make your tape 
10 



library look as good as it sounds. It comes in two 
types: premium-quality Ampex 500 series and popular- 
priced Ampex-lrish 300 series. At your tape 
dealer. From the only company that is providing 
recorders, tape, core memory devices for every 
application. Ampex Australia Pty. Ltd., 8th FI., 
NRMA House, North Sydney, NSW, 

Australia. Worldwide sales, service. 


AMPEX 
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gamma radiation and a screened detec¬ 
tor, the device differentiates between 
coal and rock (by measuring the attenua¬ 
tion and scatter of gamma rays) and in¬ 
dicates on a calibrated rate meter the 
thickness of the coal floor. 

Horizontal deviation is measured by a 
calibrated telescope, and steering jack 
position by linear potentiometric trans¬ 
ducers. Other parameters displayed on 
instruments in the operator’s console cov¬ 
er the running or stoppage of the belt 
conveyor — detected by an electro-mag¬ 
netic pick-up; the methane content of the 
air — measured by catalytic instruments 
designed by the Mining Research Estab¬ 
lishment; and the flow of water for cool¬ 
ing and dust suppression. 

The instrumentation is the information 
leg of an open loop control system, the 
control leg of which comprises controls 
for the motors (of the auger, the con¬ 
veyor, the fan, etc.) and for the steering 
jacks. There is also interlocking of the 
circuits; for example, the cutter motor 
cannot be started—-or, if running will be 
automatically stopped — if the methane 
content if the air rises above 1.25 per 
cent. 


COMPUTER HAS IMPORTANT ROLE 


In addition to the calculations and 
processing involved in the complex 
wages system in a British coalfield, 
computer installations such as this 
will enable electronic data proces¬ 
sing to be applied to other aspects 
of accounting and to forecasting . 



In addition to the remote control of 
coal-cutting and loading machines there 
is also the problem of roof support at 
the coal face. 

As coal is cut the “roof” must be sup¬ 
ported immediately behind the path of 
the cutter. The supports — nowadays 
hydraulic props—must be released (slack¬ 
ened off), pushed forward and again set 
(extended upwards). Hydraulically 
operated steel pit props began to replace 
wooden props and chocks more than a 
decade ago. 

Hydraulically operated batteries of 
props with integral roof bars, advanced 
hydraulically across the floor, succeed¬ 
ed them for roof support at the face. Ex¬ 
periments in controlling and operating 
self-advancing roof supports (chocks) 
from a safe distance began some six 
years ago. More recently there have 
been trials of electrical monitoring and 
control systems. 

In one system the actual sequence— 
pushing the coal conveyor towards the 
face, lowering the supports, advancing 
them, and extending them to the correct 
height and to a pre-set pressure — is 
controlled automatically. Intrinsically 
safe relay circuits select the support units 
and activate the sequence of operations. 
Jack position and prop pressure are elec¬ 
trically monitored. 

Trials are also being conducted of a 
load recorder designed by the Mining 
Research Establishment. Powered by 
chargeable batteries, this six-channel unit 
consists of a portable transistorised 
potentiometric recorder with a motorised 
scanning switch to select in sequence the 
load measuring cells. 

Pits have been selected for the field 
trials of the remotely controlled and 
monitored power loading and advancing 
roof support systems. This pioneering 
work may change the whole operation of 
winning coal and lead ultimately to the 
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realisation of “mines without men” 
which H. G. Wells envisaged some 
30 years ago. 

Electronics has also been applied 
successfully to surface operations. In¬ 
creased mechanisation of coal-win¬ 
ning has posed problems of bringing 
more coal more quickly from pit bottom 
to surface and of handling the loads 
more efficiently. 

Among the solutions to those problems 
are closed-loop speed control equipments 
(generally magnetic and transistor ampli¬ 
fiers) tor the newer DC winders with 
grid-controlled mercury arc converters, 
and photo-electric and magnetic prox¬ 
imity switches operating with logic 


elements using semiconductor devices to 
control automatically the loading and un¬ 
loading of “skips” (coal-carrying hoists). 

The National Coal Board has also be¬ 
gun trials with data transmitting equip¬ 
ment at a NCB centre in the Midlands 
housing three computers. The centre 
deals with the calculation and processing 
of the wages, salaries and costs of the 
entire division — making some 64 mil¬ 
lion calculations a week on wages alone. 

Now, retail sales, materials, and stores 
accounts are being taken over by the 
computer centre, which will, in time, also 
provide forecasts and calculations of pro¬ 
duction and marketing problems for 
management. 


RULES FOR BRITISH PAY TV SYSTEM 

Following a recent article on pay TV for Great Britain we have to hand 
details released by the British G.P.O. as to how the experiment will be 

conducted. 


A LL applicants will be expected to dis¬ 
close financial details of their com¬ 
panies, including any connection with 
existing ITA program companies, names 
of directors, chief officers and main 
shareholders, how subscribers will be 
charged, technical details of the wire dis¬ 
tribution system to be used and an esti¬ 
mate of when the company would be 
ready to begin, and the number of sub¬ 
scribers envisaged. 

Apart from the general requirements 
stated in the second White Paper on 
Broadcasting Policy, issued last year, 
other requirements have been formulated. 

The White Paper made it clear that 
wire distribution systems used for Pay- 
TV must carry also full B.B.C. and ITA 
programs. 

Some of the regulations will include: 
The effective control of a Pay-TV 
company must not be held by an ITA 
program company. 

Pay-TV operators must be independent 
of each other (but can share programs). 
Only one Pay-TV licence will be issued 
for a given area. 


Advance program schedules and other 
periodical reports will have to be sent to 
the P.M.G. who can also call for scripts 
or recordings of programs. 

“Proper proportions” of programs 
must be of British origin and perform¬ 
ance — for cinema films the standard 
screen quota will apply. 

No sporting or other event of national 
interest may be shown as a result of a 
contract designed to exclude the B.B.C. 
and ITA. 

No advertising or propaganda of a 
political, industrial, social or religious 
nature. 

No news (except cinema news reels). 

No opinions of the Pay-TV company 
or of its officers. 

No sponsored material. 

No prizes of “significant value” may 
be offered. 

All cinema films must have been 
classified by the British Board of Film 
Censors and the classification notified to 
viewers. 

—(“Electronics Weekly,” 13/3/63.) 
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The dosed circuit TV van used by 
the Sydney Metropolitan Water Sew- 
erage and Drainage Board for the 
inspection of bore holes, water mains, 
and sewer pipes . It is completely 
self contained, including a 240 volt 
AC power supply . 

the photographic inspection method, in 
relation to the present day closed cir¬ 
cuit television system about to be des¬ 
cribed, we will briefly explain a repre¬ 
sentative photographic device. 

Perhaps the most representative was 
one invented in 1924 by Thomas Rein¬ 
hold. chief geologist of the Geological 
Survey Department of Holland. Its pur¬ 
pose was stated as being “to provide a 
photographic record of the strata pierc¬ 
ed so as to obtain the nature of the 
same, detect the presence of fissures and 
to get the dip of the beds.’* 

DESCRIPTION 

Reinhold's apparatus is shown in the 
accompanying diagram. It takes the 
form of a long cylinder with watertight 
packing rings, (x) and (y), attached to 
its upper and lower ends. Between the 
rings is the strong bronze tube of the 
apparatus into which is placed a roll 
film camera, electric lights for illumina¬ 
tion, and a motor for moving of the 
film. 

The operation of the instrument is 
described in Haddock’s book, “Deep 
Borehole Surveys and Problems:” 

“It is lowered into the hole to the 
desired depth. Clean water is forced 
through the pipe (h). This washes the 
wall of the bore and the resultant muddy 
water is forced out of the hole (i) at 
the top. Current is switched on and two 
lamps (f) illuminate the wall of the 
bore. The image of the wall is reflected 
by the mirror (d) to the lens (c) and on 
to the film in the camera (k). The motor 
(a) changes the film for a fresh exposure, 
the roll of film being enough for some 
hundreds of exposures.” 

M AN needed no instruments for his and direction in which the various for- The instrument may be revolved in 
earl digging but, as time pro- mations occur. I*]® h°l e an ^> as 1° indicate what part 

gressed, he evolved more complex uses Many methods have been devised for of the hole is being photographed, a 
tor holes in the ground. He used them this purpose. One is that of obtaining compass needle (e) is located at the 
for conveying water from one place to a solid core from the boring tool, and lower end of the tube, and provided 
another and for piping sewerage away another is the photographic inspection with a graduated scale. A small lamp 
from his place of habitation. Tunnels of the inside surface of the bore as the (0 throws light on the scale and part 
were dug through mountains for road work progresses. of m is 1S photographed at the same time 

and rail traffic. Gas was sent through If the boring machine is provided as t«e mam photo is taken, the rays 

pipes buried in the earth. with the proper device, the contents of passing by the side of the mirror (d). 

Then came the digging of wells and some bores can be recovered on the sur- Thus, the direction of the face of the 
the sinking of bores. These were used face in the form of solid sections called wal1 ,s recorded on each photograph, 
in the search for oil. water, coal, and cores. When these cores are orientated While such methods accomplished a 
other valuable commodities, or for end to end they are a true representation great deal and provided great accuracy 
underground survey work. The latter of the underlying structure of the earth it was inevitable that, with the advent 
was usually in preparation for the erec- at all depths. As such, they serve a of television, someone would cast his 
tion of buildings, dams, bridges, etc., in very useful purpose to the surveyor, pro- mind to the thought that perhaps tele- 
order to determine the suitability of the viding nothing has vision could be 

underground structure to support the occurred such as usec * to actua ^y see 

weight involved. twisting or distor- VWlirM9 w s* the j^de of bore- 

In the digging of more or less hori- tion of the core holes as a moving 

zontal tunnels such instruments as the which could lead to errors in evaluation, picture. One such device was developed 
theodolite, level, plumb bob, and so on It is desirable, therefore, to have a by Mr E. Krebs, of the Eastman Inter- 
served very well and with a remarkable comparison of the borehole with the national Company, of Hannover. One of 
degree of accuracy. However, when it retrieved core. There are also zones these is now being used by the Metro- 
came to the sinking of deep bores and where it is not possible to obtain a politan Water, Sewerage and Drainage 
the examination of the strata through core, and other means must be found Board of N.S.W., in a variety of interest- 
which the boring tool was sunk, many for surveying the hole. Then there is ing ways. 

problems arose which were not easy of the need to inspect the walls of the bore The instrument is called a Television 

solution. prior to casing or grouting with cement, Bore Hole Telescope and, with it, direct 

One of the greatest problems which the detection of faults and underground observations of geological structures and 
faces the surveyor is how to make an water courses, and so on. For these conditions in the depth of bore holes 
examination of the inside of the bore- purposes various photographic devices can be made to a depth of 1,250 feet, 
hole, from surface to bottom, in such hav e been invented. There are five main parts to the instru- 

a way that he knows the exact depth Because of the pioneering nature of ment, namely, the Television Probe, the 


.ectronic Aids For 
Public Utilities 

From the time man first appeared upon the earth he has been 
digging holes in the ground. In early days he was mainly interested in 
looking for water, burying something or digging up something. Today 
digging a hole is a precise engineering project, and complex electronic 
equipment has been developed to guide it, examine it, and insure its 
accuracy. TV is a particularly valuable aid. 

FAN needed no instruments for his and direction in which the various for- 
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Control Desk with Monitoring unit. 
Modulator unit, Electric Power Supply 
and Controls, Waterproof Cable, the 
Cable Winch, and Depth Measuring De¬ 
vice. 

A portion of the Television Probe is 
shown in cross-section here. The com¬ 
plete probe consists of a high tensile 
bronze housing 4ft 7 inches long and 21 
inches in diameter. This housing will 
withstand an outside pressure of 750 
pounds per square inch, more than the 
hydrostatic pressure of a bore hole 1,250 
feet deep filled with water. There is a 
window of highly polished tension free 
optical glass through which the walls of 
the bore is observed. 

PROBE PARTS 

In the diagram the various parts are 
as follows. (1) Inclined Mirror. (2) Ob¬ 
jective Lens. (3) Photoconductive Tar¬ 
get. (4) Lamps. (5) Cathode. (6) Scan¬ 
ning Electron Beam. (7) Adjustment 
Coil. (8) Focusing Coil. (9) Deflecting 
Coils. (10) Anodes. (11) Compass. (12) 
Lamp. (13) Cylindrical Glass Window. 
(14) Rotary Field Motor. (15) Gearing. 
(16) Pendulum. (17) Reduction Gear. 
(18) Slip Rheostat. 

The TV system operates on the normal 
625 line standard as used by our national 
and commercial stations. The camera 
used in the system is of the Vidicon type 
and is very small. It is a mere half inch 
in diameter and 3 9-16 inches long. The 
photoconductive target has a diameter of 
only 9-32 inch. 

The resolving power of this camera 
is 300 lines, which is adequate for the 
type of work involved. More recently, 
similar cameras with higher resolving 
power—up to 600 lines—have become 
available, but these are still slightly larger 
than the one described. 

The camera objective is an eight lens 
system of high quality with an aperture 
of f 1.9 and a focal length of 5.5 milli¬ 
metres. This results in a wide field of 
vision, an opening angle of about 52 
degrees, and a very good depth of field. 

The instrument is controlled from a 
control van which may be situated some 
distance away from the bore. The van 
is provided with a 240 volt generator, 
control desk, and television screen. Con¬ 
trols on the desk panel enable the oper¬ 
ator to revolve the inclined mirror in the 
probe so that it will reflect all parts of 
the wall. He can also switch on and off 
any of the lights inside the probe and 
obtain shadow picture effects of the 
surface of the bore. 

The probe is lowered into the hole 
over a wheel which also measures the 
depth of the probe at any time. The 
bore hole image is reflected by the in¬ 
clined mirror into the television camera. 
Here it is converted into electrical 
impulses and transmitted to the control 
van for viewing on the television screen. 

ROTATING MIRROR 

From the control desk the mirror in 
the probe can be rotated in either direc¬ 
tion by means of the rotary field motor 
(14) and the associated gears (15). 

Below the inclined mirror is the com¬ 
pass, with a slit in the card in the North 
position. Beneath this again is a small 
lamp (12). There is also a small slit in 
the lower portion of the mirror, shown 
in the diagram with rays of light passing 
through it. The purpose of this is to 
enable the operator to determine in 
which direction the mirror is facing at 
any time. 



; Automatic 
Xy Switch 


^/Transformer 


Electric 

Motor 
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Camera 


The tiny TV cam¬ 
era used in the 
modern bore hole yhkW 

telescope. It uses 
a Vidicon tube 9 Mu ir I 
only halt an inch K| I 

in diameter and 
having a target ^ 

just over a quarter 
inch diameter. It 
can resolve 300 U 

lines. A good idea K 

of the size of the pKlfl2 

complete camera 
can be obtained / JHL JF 
from the hand 

holding it. Its 
position in the 
complete probe is j 

shown in the dia - 
gram at lower 

When the slit in the mirror is exactly 
over the slit in the compass card, light 
from the lamp (12) will shine through 
the slits and on to the camera lens. This 
will show as a line of light on the tele¬ 
vision screen in the van, and indicates 
that the mirror is pointing due north. 

In use, the operator rotates the inclin¬ 
ed mirror (by means of the field motor) 
until the line on the screen indicates that 
it is pointing due north. This then be¬ 
comes a reference point, and the circu¬ 


lar scale on the control panel is rotated 
with reference to its cursor until it indi¬ 
cates north. Since the field motor runs 
in step with the panel control, any fur¬ 
ther rotation of the mirror is clearly 
recorded in degrees of deviation from 
north. However, if the entire probe 
should rotate, as when being moved to a 
new level, the system must be zeroed 
again. 

The purpose of the pendulum (16) is 
to determine the inclination of the bore¬ 
hole. This is done by measuring the de¬ 
viation of the pendulum from the per¬ 
pendicular position. An electrical circuit 
incorporating a rheostat in the probe and 
a calibrated Wheatstone bridge on the 
control desk enables the operator to cal¬ 
culate the degree of inclination of the 
bore hole. 

However, it is also necessary to know 
the direction of inclination. To permit 
this observation the pendulum is mount¬ 
ed in the same housing as, and rotates 
with, the inclined mirror. Thus, when the 
mirror is aligned due north, the pen¬ 
dulum will swing in a north-south plane 
and whatever degree of inclination is re¬ 
gistered applies to this direction. In use, 
the pendulum is normally rotated‘ until 
maximum deviation is noted, theii the 
direction of its working plane noted. 1 

Right down in the lower end of the 
probe is a moisture indicator. Should 
any excess moisture penetrate the probe 
for any reason, such as damage, a light 
glows on the control panel. The probe 
can then be immediately withdrawn and 


The diagram on the left shows the essential details of Reinhold's photo¬ 
graphic bore hole probe, while that on the right shows the modern TV bore 
hole telescope . Note the similarity of the optical systems, placement of cam¬ 
era, method of illumination etc. 
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The experimental axial television telescope made by the Sydney Water Board . 
The camera lens is just visible behind the protective optical glass in the 
central housing . The lamps either side provide illumination . 


the trouble rectified. Small traces of 
moisture can be dealt with by means of 
a capsule of Silica-gel enclosed in the 
probe. 

Before the probe is inserted into the 
bore a steel rod exactly the same dimen¬ 
sions as the probe is lowered into the 
bore. This clears any obstructions from 
the hole. If for any reason, such as a 
fall of rock, the probe cannot be with¬ 
drawn, drastic measures must be employ¬ 
ed to avoid the loss of the probe. 

First, the cable must be strained suf¬ 
ficiently to break it away from the probe. 
Then a steel bar is lowered into the hole. 
This bar is connected to a high tensile 
strength steel cable, and is fitted with an 
automatic grab mechanism. When the 
bar hits the top of the probe the grab 
mechanism closes on the probe, which 
can be hauled clear of the blockage by 
drawing on the steel cable. The hard 
outer case of the probe can withstand 
considerable abuse of this kind. 


The control desk in the van contains 
a monitoring unit with a screen diagonal 
of 7 inches. This gives a picture of the 
bore hole about double the size of the 
original. All the adjustments for both the 
television screen and the camera in the 
bore hole are situated on the control 
desk. There is a two way intercom sys¬ 
tem to enable communication to be main¬ 
tained between the van and the bore hole 
site, which may be some distance away. 

This, then, is the modern Television 
Bore Hole Telescope which supersedes 
the older photographic probe as a means 
to actually see what goes on down below. 
We will now have a look at the in¬ 
genious adaptations of the instrument car¬ 
ried out by the Metropolitan Water, 
Sewerage and Drainage Board of Sydney, 
and how these assist in the many prob¬ 
lems which face them from day to day. 

First, it should be mentioned that the 
instrument just described is what is 
known as a “radial” type television tele¬ 


scope. This means that it looks along 
a selected radius at right angles to the 
camera axis and observes anything within 
its field of view. This is useful as a 
bore hole instrument, but is too limited 
for use in larger pipes or cavities where 
a view ahead of the instrument is re¬ 
quired. 

The Water Board accordingly modified 
the instrument by rehousing a TV 
camera in a special case, fitted with a 
floodlight on either side, and enabling it 
to look in the forward direction. It thus 
becomes an “axial” telescope. It is par¬ 
ticularly suitable for examing the inside 
of large pipes and cavities. 

The unit is particularly useful when, 
from time to time, it is necessary to line 
the inside of water mains with cement. 
This is done by means of a machine 
which sprays and/or spreads the cement 
inside the pipe while the latter is in 
place, or “in situ” as it is called. 

MANUAL INSPECTION 

In order to inspect the work after com¬ 
pletion, or for the purpose of detecting 
and locating faults, it has been the prac¬ 
tice in the past to use a small electric 
locomotive drawing a small truck, on 
which a man could lie on his back and 
examine the pipe on his journey through 
it. 

This outmoded system is now super¬ 
seded by the television telescope. This 
is carried along the pipe by the afore¬ 
mentioned locomotive, in the case of 
large pipes, or drawn through by hand 
in the case of small pipes. (Since the 
Sydney Water Board constructed its 
‘ axial” telescope a commercial type in¬ 
strument has become available from the 
Eastman International Company.) 

The same idea is used to examine 
the inside walls of sewer pipes. Pipes 
buried underground are subject to dam¬ 
age by the roots of trees penetrating the 
joints or finding their way into small 
holes in the pipe. Water pressure from 
outside can also cause damage and 
erosion, to such an extent that water 
can penetrate into the system from out¬ 
side. This is an undesirable state of 
affairs, but one where locating the 
trouble may be very difficult. 

The use of the Television probe is 
an ideal solution to this problem. In 
practice the probe is set up on a run¬ 
ner which is pulled along the sewer pipe 

(Continued on Page 127) 



Two typical pictures taken from the TV screen. On the left is a view of a bore hole ms seen by the radial telescope. 
The main feature is a crack in the wall , but the marks made by the boring tool are clearly visible in the original. 
On the right is a view through the axial telescope, showing irregular adhesion of cement lining to the walls of a 
water pipe. In the case of small pipes, no other convenient means of inspection exists . 
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Of course we plead GUILTY! If 
providing Australian music lovers 
and audio enthusiasts with the BEST 
EQUIPMENT in the world at Aus¬ 
tralia’s LOWEST PRICES is a 
CRIME—we’re guilty! If providing 
the ultimate in service and technical 
advice.is a SIN, we’re guilty! How¬ 
ever, our many thousands of custo¬ 
mers delight in our TRANSGRES¬ 
SIONS . . . that’s why we are Aus¬ 
tralia’ Greatest Hi-Fi Centre. 


I 


Encel-Electronics have brought the world’s greatest 
audio equipment within the reach of all. The benefits 
of bulk purchasing and Australia’s greatest turnover are 
passed on to you. All components are BRAND NEW 
IN SEALED CARTONS . . . Sales Tax has been paid 
. . . there are NO HIDDEN EXTRAS. Write for our 
quote on any equipment you need. Now, look at our 
JUNE specials. 


I Two LEAK Sandwich speaker systems, 
J.H. transcription turntable, S.M.E. tone 
arm model 3012 Mk II, A.D.C.I cart- 
ridge ... all brand new in cartons • . . 



r 

i 


uitmvnu, 

£75 


JUNE SPECIALS! 

The well-known TRIO W7 single- 
ended amp-tuner*, Labcraft S73 
turntable with stereo diamond, 
two Goodmans 
Axlettes. 

All brand new, 
only 


Here's a special offer 
of a push-pull ampli¬ 
fier ... We will 
supply the famous 
Pioneer U0 amplifier/ 
tuner In place of the 
TRIO; this will then 
cost (with Ronette 
cartridge In the 573, 

With Decca 
DIRAM In the 573, 


£83 

£85 


■i 


| Orpheus Silex turntable, Decca 


transcription 
ridge 


arm and cart- 


£41 


jHUIIilMIIIHIHIIIIIinilllllllflHIlUmillllllllllllllllUllltUUIIIIIMtlllliflllllllUliS 


1 0 Labcraft 605 turntable, Decca transcrip- j 


tion arm and cart¬ 
ridge 


£ 31 / 10 /* 


Famous MuUard stereo 
watts each channel, A&R 
output transformers, 
complete with panel 
and knobs. 

Only. 


amplifier, 10 
grain oriented 


£ 34 / 19 /- 


| A Mullard Stereo Amplifier, 4 watts per 
| “ channel. Labcraft 573 Turntable with 
S stereo diamond. Two Wharfedale TCC 
= or Richard Allen Sin speakers. 

5 With lOin Wharfedale or R.A. 

speakers £63 

iiitiiiiimiiiiiiiiiiiiiiiiiiitiiiiiimimiiiiinmiiiiiiiuiiiiiiiimiiiimiiiiMiiiiiiiit! 


•miiuiuiiMfiiM'iiiHmittiiiiiiiumiiiinuiiiiuitiiiiitiiiiitiiiimiiiiiiiiiiiMiiiii 1 

5 Pioneer SMQ-300 amplifier/ tuner com¬ 
bination, Labcraft 605 turntable. All 
Balance tone arm with Shure magnetic 
cartridge, two Wharfe¬ 
dale lOin foam sur¬ 
round speakers .. .. 


JL Labcraft 573 Turntable with stereo dia- 
° mond, 2 Wharfedale 8145 column 

£ 39 / 10 /- 

.iiiumiimitMimimiinuiiifiiiHHiHNimiumNiinimuttttiKtitiiMtNMifaiM 







| T J. H. tone arm. Audio 1 

| ' Empire 108 cartridge. s 

1 Q Famous J.H. Turntable, two 
V Wharfedale lOin R.S./D.D. 

1 Speakers. 

F.iiittuiiiimitiiftiiisiiiiiitiiiiiiiiiiiimtniiiiiiituiiiiiiiiiiiiiiiii 

£47 l 

iltlllltllllllllllll? • 

\ Q MuUard 6GW8 stereo amplifier, 4 watts | 
j T each channel, A&R / J A # = 

i output transformers £/l / 10 / • ^ 


Sit for a moment and work out your own combinations—then write to 
us for a quote. We keep in stock all the BEST MAKES in the world. 
We KNOW you won’t be disappointed! 




Make your June selection and write straight away. We will 
freight anywhere in the South Pacific—or if necessary to Ice¬ 
land. Care-packing means safe arrival anywhere. Remember, 
we will give you a quote for any INDIVIDUAL COMPON¬ 
ENTS, too! 

reatest Hi-Fi Centre 

BRIDGE ROAD, RICHMOND 
VICTORIA. JB2820 


Qtotkoujut A f “* <wy 47 Coppi 

'***' VW1MA ^R!chmond 422883 
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Never forget the power of 
personal recommendation 
n building new 
jusiness. A reputation 
for good service 
not only brings back 
d customers but 
introduces new ones too. 
That’s why it pays 
to use .quality products 
for maintenance. 

Be doubly sure by 
ing Mullard valves, 
tubes, semiconductors 
and components. 

They’re the products 
with the Quality Bonus 


Mullard THE PRODUCTS with the quality bonus 


MULLARD-AUSTRALIA PTY. LTD., 35-43 CLARENCE STREET, SYDNEY, 29 2006, AND 123-129 VICTORIA PARADE, 

COLLINGWOOD, N.5, VICTORIA, 41 6644. ASSOCIATED WITH MULLARD LIMITED, LONDON. Mill 
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THE DDRR ANTENNA—ITS DESIGN AND OPERATION 


By J. M. BOYER* 

In recent months there has been considerable discussion among amateurs 
and other communication specialists concerning a new type of antenna 
which offers drastic saving in height without serious effect on perform¬ 
ance. This article, from "Electronics," covers the theoretical and pract¬ 
ical aspects of the new design. 


T ODAY, when the armed services 
need reliable world-wide communi¬ 
cations. long waves have again assumed 
great importance. This trend has re¬ 
vived interest in the physically small 
antenna. 

While important for long-wave-length 
applications, the short-height antenna is 
also valuable in mobile and portable 
communications systems in the high-fre¬ 
quency bands where the vertical extent 
of a resonant quarter-wave antenna is 
mechanically impractical. 

QUARTER WAVE AERIAL 

A naturally resonant, vertical antenna 
such as the grounded quarterwave radia¬ 
tor is a colinear aperture. Its properties 
are ideal for general communications, 
providing an omnidirectional radiation 
pattern with most signals delivered at 
low angles. At full height, its radiation 
resistance is far greater than any elec¬ 
trical-loss resistance in the conductors. 
Even when operated over soil, the ver¬ 
tical’s characteristics permit excellent 
radiation efficiency, even with simple 
wire radial ground networks. 

When the height of this classical 
antenna is sharply reduced and 
electrical resonance restored by a 
conjugate reactor its performance 
deteriorates severely. 

Fortunately, excellent theoretical con¬ 
tributions 1 on reduced electrical size 
antennas and modern supergain theory 2 
show the reason for this effect. Reduc¬ 
tion of physical height removes a por¬ 
tion of the colinear aperture of the 
vertical antenna. Loss of colinear 
aperture means loss of radiation resist¬ 
ance, resulting in less input power 
coupled to space. Loss in wire ground 
planes is severe in low-frequency radi¬ 
ator use. 

When dealing purely with a colinear 
aperture, loss of electrical height means 
less efficiency. 

In the Directional-Discontinuity Ring- 
Radiator (DDRR) antenna, 3 circumfer¬ 
ential aperture is substituted for the 
colinear portion lost in height reduction. 


Using normalised dimensions and 
assuming a DDRR antenna whose height 
is 2.5 electrical degrees at the operating 
wavelength, no lumped inductive 
elements need to be used. to achieve 
electrical resonance, thus reducing 
electrical losses. Radiation efficiency 
should be within 2 to 3 decibels of a 
full quarter-wave vertical antenna erect¬ 
ed over the same ground plane. 

A circular array with a circumference 
of one full electrical quarter wavelength 
(90 degrees) results in an antenna dia¬ 
meter of 28 electrical degrees. To 
attain an in-phase electric distribution 
over this circumferential aperture means 
using a centre-fed radial waveguide like 
the flat top antenna. However, study of 
a 28-degree diameter electric array by 
techniques such as those developed by 
Chireix, 4 shows that even with a 90- 
degree shift in phase around the aper¬ 
ture, an omnidirectional radiation pat¬ 
tern in the horizontal plane will result. 

To establish a circular array, a con¬ 
ductor one-quarter wavelength in length 
is conductively joined to the top of a 
2.5-degree high vertical element and 
bent in the horizontal plane at this 
height to form a circle as shown in Fig. 
1A. If a generator is connected across 
the slot formed by the circular conduc¬ 
tor and the ground plane, an energy 
wave can be launched in this curved 
boundary region. 


When a change of direction occurs in 
any electromagnetic waveguide system, 
higher order modes are established. 5 If 
this discontinuity takes place in a com¬ 
pletely closed system, such as a rect¬ 
angular waveguide, the equivalent cir¬ 
cuit of the discontinuity will contain 
only reactive components because no 
power is lost in radiation. If, however, 
the fields are not confined but extend 
beyond the guide boundaries, the dis¬ 
continuity equivalent circuit contains 
resistive and reactive components. Field 
line fringing or extension effect is pre¬ 
sent in dielectric waveguides and open- 
wire transmission lines. 

RADIATION THEORY 

The constant-height ring-conductor 
just described forms a single-wire trans¬ 
mission line with the ground-plane sur¬ 
face. If it runs a straight path rather 
than in a curve, this close-spaced line 
produces little radiation as shown by 
King. 0 This condition is true, to a first 
order, because the TEM mode exists 
over the length of this line, with discon¬ 
tinuities occurring only at the ends. 

If the same single wireline is bent into 
a curve, however, a wave launched at 
its input terminals encounters a different 
set of conditions. The bent waveguide 
is a constant series of directional dis¬ 
continuities. Thus, the launched wave 
radiates continuously in a direction 
transverse to the line-axis throughout 
its entire length. 

Radiation occurs from two sources: a 
horizontally polarised wave is launched 
from the current-flow in the ring element 
itself, but is cancelled because of the 
antisymmetric current relation in the 
image plane. At the same time, ver¬ 
tically polarised radiation takes place 




* Chief, Radio Physics Group, I. (A) The general configuration of the DDRR. antenna, showing the critical 

Northrop Ventura, Van Nuys, Calif. dimensions, method of teed, tuning, etc . (B) shows the current in the ring 

element . 
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5" flat-faced 


X GAIN 


X SHIFT 
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VOLTS C/M 


STABILITY 
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TRIG LEVEL 


F.O.R. Sydney 


The Serviscopc* type S 51 has been designed 
to meet the growing need for a reliable, low- 
cost, instrument of good general performance 
for industrial and educational applications. 
It is small in size, light in weight, strongly 
constructed, and has a clearly laid-out front 
panel for ease of operation. The exception¬ 
ally large screen can be read from a consid¬ 
erable distance, and is very suitable for group 
instruction and production control work. 


Abridged specification: 


Complete details will be 
sent on request. 


Max. Bandwidth 3 Mc/s 
Max. Sensitivity 100 mV/cm 
Calibrated input attenuator 
100 mV/cm —5oV/cm 

Time base has 5 pre-set speeds plus variable 
control and X expansion 

Automatic, selective and TV sync, triggering 
DC coupled flyback blanking 


JACOBY MITCHELL & Co. Pty. Ltd. 


469 475 KENT STREET, SYDNEY 
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from the higher-order modes established 
by the direction discontinuity. 

The launched wave radiates as it 
moves around the ring until it meets the 
far end. The energy still remaining at 
this point reflects, radiating on its path 
back to the generator. Thus the DDRR 
antenna might well be called a Jeaky- 
waveguide radiator, with radiation being 
integrated over its entire circumferential 
boundary or aperture. 

The DDRR antenna produces typical 
dipole doughnut radiation pattern when 
its diameter is not large in wavelength.' 
Chireix analysis quickly exp’ains the 
omnidirectional azimuth plane pattern. 
In the elevation plane the zenith null 
must occur, due to the out-of-phase 
relationship of parallel current com¬ 
ponents on the ring element and the 
typical antisymmetric distribution of 
electric lines of force around the circu¬ 
lar aperture, as shown in Fig. IB. 

OTHER ADVANTAGES 

Although the ring - type - DDRR 
antenna design simplifies low-height 
radiator structure by eliminating the 
large current sheet found in the flat top 
model, it has other advantages. Unlike 
the flat top, the DDRR design is natu¬ 
rally resonant when the diameter of the 
aperture is approximately 28 electrical 
degrees. Resonance is relatively un¬ 
affected by the height h above the 
ground plane if kept well be’ow 90 
degrees. 

When size limitations restrict the dia¬ 
meter to less than 28 degrees, electridal 
resonance can be restored with a low- 
loss air or vacuum capacitor connected 
from the open end of the ring to the 
ground plane. 

The DDRR design permits direct 
connection of transmission lines across 
the aperture and ground plane. Any 
line from 36 to 500 <ahms may be used 
if dimension X is varied to suit its 
characteristic impedance. Thus, the im¬ 
pedance-matching network required with 
other short height designs is eliminated, 
together with attendant electrical loss 
and additional restriction of bandwidth. 

When dimension X has been deter¬ 
mined to conform with the transmission 
line, a DDRR antenna may be capaci- 
tively tuned over at least a 2:1 fre¬ 
quency range without input vswr ex¬ 
ceeding the 2:1 limit. 

While no single antenna design is a 
panacea for the problems of communi¬ 
cations, the performance and flexibility 
of the DDRR antenna represents a sig¬ 
nificant improvement. 

Figure 2 shows typical gain variation 
of a simple DDRR antenna over a 2:1 
frequency band. The magnitudes are 
the average for many field-strength com¬ 
parisons to full quarter-waye vertical an¬ 
tennas, taken at steadily increasing 
range over a combination land and sea 
path from 1 to 132 miles both north 
and south. 

The model used was small electrically, 
being only 12.9 degrees in diameter and 
1.44 degrees high at 2 Me, and 26.28 
degrees in diameter and 2.88 degrees 
high at 4 Me. At the same frequency 
limits the comparison test antenna was 
a 1ft triangular cross-section tower, 110 
feet tall at 2 Me, and 68 feet high at 
4 Me. Operation was over rocky soil, 
using 90 radials each one-half wave 
long. 

At higher frequencies, the DDRR has 
proven a convenient and efficient device 
for mobile communications. A mobile 
model designed for use between 26.5 and 


Fig. 2. Graph 
showing the per¬ 
formance of the 
DDRR antenna as 
frequency is var¬ 
ied over a range 
of two to one. 
Zero db repre¬ 
sents a quarter 
wave vertical ra¬ 
diator over the 
same counter¬ 
poise. 


31 Me is 27 inches in diameter and 
projects only 3± inches above the 
vehicle roof. 

The horizontal radiation pattern of 
the DDRR and that of a full quarter- 
wave whip antenna on the same vehicle 
are shown in Fig. 3. Departure from 
a perfect omnidirectional pattern for 
both antennas is due to the nonsym- 
metrical ground plane geometry provid¬ 
ed by the metal skin of the car. 

In addition to increased efficiency, the 
antenna possesses other important ad¬ 
vantages for the mobile service. At 
high road speeds, there is no signal- 
flutter effect from the DDRR antenna. 
This wind effect is severe in vertical an¬ 
tennas cut for the same frequency range. 

Also, the simple DDRR design used 
in the mobile service acts as a sharp 
band-pass filter centred on the operating 
channel. Thus, better isolation from 
adjacent-channel interference is achieved 
during reception than with conventional 
designs. Being directly grounded to the 


car frame, an automatic static drain to 
ground is provided for static charge in¬ 
duced by fog, dust and precipitation, af¬ 
fording improved receiver signal-to- 
noise ratio. 
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Fig. 3. Field strength pattern of vehicular quarter wave whip (inner) and a 
DDRR antenna (outer). Note improved range and more symmetrical coverage 
provided by the DDRR. 
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TECHNICAL REVIEW 


CAMERA SHUTTER 

OPENS IN 45 MICROSECONDS 

While many high speed phenomena may be photographed using short duration electronic flash techniques, 
there are some subjects which do not lend themselves to this method. One approach to such problems, 
described in a recent copy of the National Bureau of Standards (U.S.) Technical News Bulletin, is the de¬ 
velopment of a mechanical shutter with an extremely fast opening time. 


A S part of a study of electrical phe¬ 
nomena of extremely short dura¬ 
tion, a photographic shutter capable of 
opening to an area of 1 by 3in in less 
than 45 uSec has been devised by E. 
C. Cassidy and D. H. Tsai. 

The shutter consists of two rectangu¬ 
lar aluminum foils mounted between 
electrodes in a capacitor discharge unit. 
When a surge current is passed through 
the foils, which are mounted so that their 
edges overlap but do not touch, forces 
are created which laterally compress 
each foil and which cause mutual repel- 
lance. 

A slower opening action—of the order 
of 100 uSec—results when a single foil 
is used. The research program for which 
this device was developed was sponsored 
by the Advanced Research Project 
Agency. 

FOIL COMPRESSION 

Passage of a heavy current through the 
foil creates a condition in which the 
magnetic field associated with each cur¬ 
rent filament in the foil reacts with the 
field of the other filaments, resulting in 
compression of the edges of the foil to¬ 
ward the centre filament. When two 
foils are used in a loop-circuit arrange¬ 
ment, this compression is augmented by 
mutual repulsion of the foils, due to the 
opposition of their magnetic fields, and 
faster opening results. 

The dual-foil shutter is supported in 
a special mount, with the foils forming 
arms of a loop circuit. The individual 
foils are placed on either side of a piece 
of clear plastic (see diagram) with their 
adjacent edges overlapping so as to pre¬ 
vent transmission of light. Metal clamps, 
forming part of the capacitor circuit, are 
used to fasten the foils to the mount. 

The rest of the circuit consists of a 
capacitor, which is charged by means 
of a high-voltage power supply, and a 
spark gap—fired by a thyratron trigger 
circuit—acting as a switch. The timing 
of the discharge through the foils can be 
controlled to within 1 uSec. 

The fast-opening shutter is placed be¬ 
tween the object to be photographed and 
the camera lens. As the duration of the 
exposure has to be controlled as well as 
the timing, provision for terminating the 
exposure may be provided through the 
use of Edgerton’s method—the blacken¬ 
ing of a window by exploding a series 
of parallel lead wires. 

Although several materials were tested 
in the development of this shutter, alu¬ 
minum foil was chosen because of its 
availability, low cost and rapidity of ac¬ 
tion. Investigation of the effect of foil 
thickness (length in all cases was 3in) 
on the speed of opening indicated that if 
the electrical input is sufficient to cause 
buckling, foils of 0.001 in thickness are 
faster acting than those of 0.0005in. 

Increasing the width of the foil also 
results in faster opening of the shutter, 
as the function describing the distribution 


A simplified diagram 
of the twin foil ver¬ 
sion of the fast open¬ 
ing shutter . Energy 
from the charged 
capacitor is dis¬ 
charged through the 
foils via the spark 
gap, the spark being 
initiated by a separ¬ 
ate high yoltage 
"trigger" pulse . 

of the force over the 
width of the foil in¬ 
creases with width. For 
example, a 2in foil opens 
to 0.8in in 32uSec. where¬ 
as a lin foil opens in 43 
uSec. The maximum 
width is limited by the 
electrical energy avail¬ 
able, and by the fact that 
as the width increases 
the rate of increase in the 
above function decreases. 

The results of an in¬ 
vestigation of the effect 
of foil stiffness on speed 
of opening are not as 
clear-cut. When the 
action of a single 0.00lin 
foil was compared with 
that of a double thick¬ 
ness of 0.0005in foil, the 
double-foil initially opened more rapidly given foil may be determined through 
than the single foil, but slowed more trial-and-error. 
rapidly near the completion of opening. REFERENCES 

Ideally, the speed of the shutter would A fast-opening, large-aperture shutter 
increase with each increase in electrical for high-speed photography, by E. C. 

energy input. However, the optimum Cassidy and D. H. Tsai, J. Research 

energy input has two limitations: The NBC 67C (Eng. & Instr.) No. 1 (Jan.- 

foil must not be ignited, as the light Mar. 1963). 

emitted by combustion would expose the Rapid-closing electronically operated 
film; and excessive stresses, which could shutter, by H. E. Edgerton and F. I. 

shatter the foil, must not be created. The Strabola, Rev. Sci. Instru. 27, 162 

most favourable energy input for any (1956). 


NEW PRINCIPLE FOR HEARING AID 

L AST November, a neurosurgeon implanted an artificial electronic “ear” into 
the skull of a 46-year-old woman, deaf from birth. Now she can hear 
sounds, distinguish words, and soon should be able to understand them. 

The device was developed by Dr James Doyle, of General Data Corp., Orange, 
Calif. Dr Doyle’s brother, John B. Doyle, jun., of U.S.C. Medical School, was 
the neurosurgeon who performed the operation. 

The system’s microphone picks up audio signals, then an analog-to-digital 
converter changes them into digital signals understood by the brain. The trans¬ 
mitter is worn in a headset, and a receptor unit inside the head is coupled to the 
acoustic nerve, which passes signals to the brain. The four channels in the con¬ 
verter and receptor unit, with a range of 200-600 pulses per second, offer a sound 
range of 500-2,500 cycles — adequate for speech and some music. 

The device is designed for use where the acoustic nerve is unimpaired but 
the inner and outer ear are defective. This condition makes an ordinary hearing aid 
useless. 

The next “ear,” says Dr Doyle, will be much thinner, and will be implanted 
under the skin instead of recessed in the skull. Further research, requiring six 
months to a year, is needed before it can be marketed. 

(“Radio Electronics,” April 63) 
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Aluminium Lubricants 

pLASSES of organic chemical compounds have been identified 
which will react with fresh aluminium surfaces to form a 
wear-resistant lubricating film. 

This is a completely new development. Aluminium and 
some other metals react in air in less than a millionth of a 
second to form an oxide film. This oxide film in fact provides 
the non-corrosive quality for aluminium. Reactions under normal 
conditions have thus to deal with the oxide film. What the 
scientists have done is work with the metal in an ultra-high 
vacuum, when no such oxidising takes place. With this tech¬ 
nique these very rapid reactions can be observed in slow 
motion, so to speak. 

As a result, with the new organic chemical compounds used, 
a surface on aluminium can be produced giving a coefficient 
of friction about one-fifth of that obtainable with lubricating 
oils. The discovery is important for bearings and in many pro¬ 
cesses of aluminium fabrication. A mirror finish on aluminium 
is obtainable when it is extruded. 

[International General Electric Company of New York, U.S.A.] 

"Autocue" Prompting 

QNE of the problems of the television producer is that busy 
artists are not always able to become word-perfect for brief 
television performances. This difficulty can be overcome by the 
use of a visual prompting device known as “Autocue,” distri¬ 
buted by Marconi’s Wireless Telegraph Co. Ltd. and manufac¬ 
tured by Autocue Ltd. 

The equipment consists of script viewers which are coupled 
to a master control unit. The viewers can be mounted on the 
television cameras or on lightweight stands, and up to four 
viewers can operate from one master. The viewers can hold 
over 45 minutes of script material. 

The viewers are placed on the cameras in a position to 
give “eye to eye” impact. They are maintained in synchronisa¬ 
tion, which enables the artist to deliver his narration continu¬ 
ously even though changing from one camera to another. Three 
viewers are normally ran from a remotely positioned master 
control and the speed is varied by an oper¬ 
ator in accordance with the pace of the 
speaker. 

Under normal studio conditions, “Auto¬ 
cue” script viewers can be easily read 
from a distance of 20ft (8 metres). All 
scripts are typed on yellow paper to elim¬ 
inate eye dazzle, using $in type face. 

Soldering Tool 

gUTANE compressed in a tiny container 
is used in a very small blowtorch 
which produces a pinpoint flame. It is 
made by the Kidde Manufacturing Com¬ 
pany, 37 Farrand Street, Bloomfield, New 
Jersey. 

The company says the compressed gas 
will give a temperature of 3,500 degrees 
Fahreinheit and one container will burn 
for 30 minutes. Gas can be turned on 
and off at any time. It is intended for 
small plumbing repairs, soldered electrical 
joints and jewellery. 

Soft Spots On Bearings 

DEVICE that rapidly inspects ball¬ 
bearings, sorting out not only dents but 
also soft patches that would wear badly, 
has been developed by Zkl Vyzumny Us- 
tav Pro Valiva Loziska, of Brno, Czecho¬ 
slovakia. 

Light is directed on to the surface and 
reflected back on to a photo-cell. The 
electrical signal from the cell is then 
analysed and the results appear on a dial. 

Faulty bearings are rejected automatically. 


Miners' Nickel-Zinc Battery 

•THE Soviet Union’s Donigiproughlemash Institute has de- 
1 veloped a lightweight, heavy duty nickel-zinc battery for 
use in miners’ ligh ts and other underground applications. 

Reported in Vestnik Elektropromyshlennosti of February, 
the battery is claimed to be better than the standard cadmium- 
nickel types now in use and to be cheaper, lighter and to re¬ 
quire less electrolyte than the standard cell. It is also said to 
operate at very low temperatures. 

The weight of the battery is given as 1.5 kilos against 3.5 
for existing Soviet models and about 2.5 kilos for representative 
British and German types. 

Capacity is reported to be 10-19 ampere-hours at 2.18 volts 
—a working voltage about 40 per cent higher than that of the 
conventional cell. 

Plastic Fibres Laser 

AMERICAN scientists have succeeded in applying intense 
beams of ultraviolet light to a new laser material and have 
obtained pulses of crimson light at the highest visible frequency 
so far attained with a laser. 

The new material is polymethyl methacrylate drawn out into 
optical fibres about 20 times the diameter of a human hair 
and formed into coils 500 mm. long by 1 mm wide. It con¬ 
tains a small percentage of the rare earth metal europium. 

The fibres operate immersed in liquid nitrogen and trap most 
of the ultraviolet, forcing it to travel along their length. As 
this happens it stimulates the europeum atoms to emit the crim¬ 
son light and this emerges from the ends of the fibres. 

[Radio Corporation of America, Princeton, New Jersey, 
U.S.A.j 

Firebricks Last Longer 

'J'HE thermal shock resistance of firebricks can be almost 
doubled by using organic liquids such at petroleum to coat 
the grains of “grog”—calcined clay-used in their manufacture. 
The treatment slightly increases the porosity of the bricks 



One of the largest closed-circuit television systems in Europe is currently 
being installed in Britain's Central Electricity Generating Board's nuclear 
power station at Trawsiynydd, Wales. Fifty-eight remotely controlled cameras 
will be used to provide comprehensive viewing facilities on the pile cap and 
in the control rod service bays associated with the two reactors. The install¬ 
ation is being supplied by the Pye Group , Cambridge, England 
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and develops very fine cracks in them after firing. These 
cracks allow movement within the bricks during sharp changes 
in temperature and prevents bigger, destructive cracks forming 
when the products are used in furnaces where temperature 
changes are frequent. 

[Kharkov Polytechnical Institute, Kharkov.] 

Adhesive For Polystyrene 

JTXPANDED polystyrene building slabs can be glued to mat¬ 
erials ranging from timber to steel with the latest adhesive. 
Described as Plus 17/22, it is claimed to give an initial 
bond of sufficient strength to avoid the need for shoring or 
mechanical help. 

Application is to one surface only and the polystyrene 
must be pressed into place immediately while the adhesive is 


Three members of the Boeing Company's bioastronautics 
section recently lived tor seven days in a capsule, to 
test the efficiency of space life equipment developed 
by the company during the past eighteen months . Above , 
one of the volunteers is undergoing a complete physio¬ 
logical check-up . At right is shown one of the canisters 
of sodium or potassium superoxide, which transformed 
the carbon dioxide breathed out by the crew to air 
suitable tor re-circulation . The canisters were changed 

once for each 16 hours. 


still wet. It can be used between temperatures of minus 15 
to plus 70 degrees Centigrade and is marketed at £2 per gallon. 

[Plus Products, Queensway, Team Valley Trading Estate, 
Gateshead, England.] 

Car Battery Cut-Out 

J ^ DEVICE to prevent car batteries from becoming run down 
is announced from Germany. 

Demands made by radio, heaters, starter-motor, window- 
winder and so on are divided into two groups; essential and non- 
essential. The device, which is attached to the battery, cuts out 
all non-essential circuits whenever the density of the electro¬ 
lyte falls below a certain level. A warning light informs the 
driver. 

[Daimler-Benz, Stuttgart-Unterturkheim, Germany.] 

Water From Oil 

J ^ SWEDISH concern says it has developed a centrifugal sep¬ 
arator that will remove every trace of water from oil, light¬ 
weight liquid chemicals and foods, and petroleum. Material is 
fed in and whisked around as usual, but the water, which is 
heavier and thus flung to the outside, is immediately sucked 
off under high vacuum. Spray cannot re-mix with the re¬ 
mainder of the liquid. The separator is made by A.B. Separator, 
of 8 Fleminggatan, Stockholm, Sweden. 

Ultrasonic Grinding 

ULTRASONIC vibrations have been applied experimentally to 
the action of a grinding wheel with reportedly good results. 
It is stated that minute vibrations in the wheel kept the abrasive 
from filling with metal and at the same time the wheel cut and 
wore better. Finish on the workpiece is also reported to be 
improved. 

[Sheffield Corp., Dayton, Ohio, U.S.A.] 


Diamond Saw Blades 

•pHE availability of a new type of synthetic diamond called 
“man-made diamond/* for use in metal-bonded saw blades 
employed to cut stone, marble, tiles and masonry, has been 
announced. 

Known under the code of MBS, the new diamonds are 
available in United States mesh sizes 35 to 80 or 177 to 500 
mhrons. 

The company reports that laboratory and field tests con¬ 
ducted with standard machines cutting glazed vitreous tile, 
marble, granite and slate have proved that saws incorporating the 
new diamonds have a longer life and cut faster than saws with 
natural diamonds in the equivalent size range. 

Tests on cured concrete showed equal wear but quicker cut¬ 
ting for the synthetics. 

[International General Electric Company, 296 High Hol- 
born, London, W.C.l, England.] 

Holes In Tubeless Tyres 

REPAIR of punctured tubeless tyres is said to be speeded by 
the use of a pistol-shaped tool which injects a rubber plug 
into the hole in 20 seconds. 


a rubber-like adhesive which seals them in place and makes 
the repair airtight. 

[Goodyear Tire and Rubber Company, 50 Rockefeller Plaza, 
New York 20, N.Y., U.S.A.] 

Static Electricity Eliminated 

gTATIC electricity can be eliminated from synthetic textiles 
(polyamides and cellulose). 

The materials are treated with a special organic paste plus 
a solution of aluminium chloride or ammonium nitrate. Static 
does not return, it is stated, even after repeated washing and 
rubbing. 

[Boehme Fettchemie GmbH., 67 Henkelstrasse, Dusseldorf, 
Germany.] 

Granulated Bitumen 

gCHULLER SERVICES, of Fort Saskatchewan, Alberta, 
Canada, says it is able to granulate pitch, tar and bitumen 
and to cover the granules with a powder so that they will not 
stick together in transit. Small amounts can easily be packed 
for use by householders. 

Granulated and coating is achieved in one step by melting 
the bitumen and allowing it to drop through a fine water and 
powder spray. 


On The Spot 


gPOT removing fluid is now packed in a ball-top tin which is 
said to apply just the right amount with no danger of spill¬ 
ing. 

The tin is closed by a large plastic ball. Part of the ball 
is inside the tin in contact with the fluid; as it is rolled against 
the surface to be treated, the ball moves—bringing the fluid 
to the outside and puting it right on the spot. 

[Sunset House, 114 Sunset Building, Beverly Hills, Cali¬ 
fornia, U.S.A.] 
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Mirrors Will Not Break 

PURVED, unbreakable mirrors for use at 
blind road junctions and for watching 
industrial processes and equipment are be¬ 
ing made by Robert Bosch GmbH, of 4 
Breitscheidstrasse, Stuttgart, West Ger¬ 
many. They can withstand rough hand¬ 
ling and are made from a sheet of metal 
or plastic that is varnished and then has a 
layer of metal, a layer of silicon dioxide 
and then another of pure aluminium evap¬ 
orated on top of it. 

Measles Vaccines 

•pHE United States Department of Health 
has licensed two companies to make 
measles vaccines, one a live weakened virus 
vaccine and the other a killed virus vac¬ 
cine. Both types are expected to be gen¬ 
erally available in the United States within 
a few months. 

Meanwhile, the virus responsible for 
rubella or German measles, isolated in a 
United States laboratory last year, is be¬ 
ing grown there. A vaccine may be ex¬ 
pected in two to three years. 

Boiler Sludge 

p^UST can be removed from boilers and 
similar installations in one operation 
with a new non-sludge forming solution. 

The inside of the boiler is sprayed with a 
mixture of hydrochloric acid, hydroxyla- 
mine and tartaric acid at a temperature 
about 125 degrees Centigrade. The tar¬ 
taric acid forms a soluble iron salt and 
prevents the usual sludge. 

[Siemens-Schuckertwerke, Berlin, Er¬ 
langen, Germany.] 

Battery Operated Sweeper 

JJATTERY operated sweepers, which will 
travel at H m.p.h. and clear 90,000 
square feet in an hour, are now being 
marketed. 

They are combined brush and vacuum 
machines capable of clearing large debris 
as well as sucking up dust and cleaning 
a path 53 inches wide. Called the Ten¬ 
nant 80E, the machines have 1 h.p. motors 
powered by Exide batteries. 

[R. S. Stockvis and Sons, Walton- on- 
Thames, Surrey, England.] 

B.B.C. Colour Television 

^FTER many years’ work on colour tele¬ 
vision, last year the B.B.C. was given 
the “go ahead’’ by the Government to in¬ 
clude colour transmissions in its second 
television program, which is to start in 
April, 1964. Present} plans are that colour 
transmissions will start before the end of 
1964. In the first instance, live colour will 
be restricted to the smallest of the studios 
at present being used for colour tests. The 
studio, with two cameras converted to the 
new 625-line standard, will be capable of 
transmitting simple programs. In addition, 
there will be colour films, providing in all 
some two hours a week. 

Colour will be extended in the autumn 
of 1965, when the first major production 
studio at the B.B.C.’s Television Centre 
equipped for colour, should come into 
operation. By that time colour outside 
broadcasts should also be available. The 
second colour television extension would be 
in the spring of 1967, when the first new 
production studio is opened in a part of 
the Television Centre now under construc¬ 
tion. 

Later in 1967, the largest, and as yet un¬ 
completed, studio (with an area of 10,800 
square feet) at the Television Centre will 
be converted to colour working. 


Signature By Radio 

“fTHE other day,” reported Allan Murray 
in the B.B.C. “New Ideas” program, 
“a London merchant banker signed a share 
transfer certificate and slipped it into a 
machine on his desk. When he took it 
out again seven minutes later it had been 
countersigned by an American banker in 
New York. 

“The machine was a new British elec¬ 
tronic device called ‘Mufax.’ In less time 
than it would take to dictate the contents 
of any document by telephone it can send 
or receive a facsimile copy. All the Lon¬ 
don banker had to do was dial his col¬ 
league’s telephone number in New York, 
then switch over to the machine, which 
transmitted the document at the rate of 
500 words a minute. At the other end 
of the line a similar machine reproduced 



The A.E.I. type EM6 electron micro¬ 
scope, pictured above under test, is 
being manufactured at two of the 
Company's centres, at Harlow, Essex, 
England, and at Manchester. Under 
order from University and commercial 
research centres, the microscopes have 
to undergo final testing in dust-free 
rooms. 


the certificate on electro-sensitive paper. 
The American banker added his signature, 
and when this was flashed back to London 
in the same way the deal was completed. 

“In its original form, this application 
of electronic wizardry was suitable for pri¬ 
vate lines only. Now its British inventors 
have modified it for use on any public tele¬ 
phone system in the world. And American 
space scientists, who are always quick to 
seize on the possibilities of such develop¬ 
ments, plan to use it in connection with 
one of their latest satellites.” 

Artificial Arm 

A N artificial arm with a self-containing 
power unit was one of the ingenious 
British inventions reported on recently in 
the B.B.C. program, “New Ideas.” This 
motorised limb gets the strength to move 
wrist and fingers from a tiny deaf-aid bat¬ 
tery, which, with the whole electronic 
“nerve centre,” takes up a space of only 
two square inches inside the arm. 

A working model of this artificial arm 
was developed by the leader of a London 
music club for the physically handicapped, 
who worked with three friends on the pro¬ 
ject for months. A one-armed member of 
the music club acted as “guinea pig” for 
the invention. 
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Prelude To A 
COMMUNICATIONS 

RECEIVER 


This is a front 
view of the "front 
end" which we 
propose to des¬ 
cribe next month. 
The temporary 
panel has blank 
spaces which will 
be tilled by knobs, 
etc., when in¬ 
tegrated into a 
complete Receiver. 


In the first of our series of articles dealing with communications receiv¬ 
ers, we discussed at some length, the various approaches to the "front 
end." It is now proposed to touch on the various sections which make 
up the rest of a complete receiver. In point of fact, the "rest" of 
such a receiver is really a receiver in its own right. It is normally a 
single conversion superhet but it may be a double conversion arrange¬ 
ment, although this is not usually the case. 


This single conversion superhet differs 
from most, inasmuch as it is only 
required to cover one relatively small 
range. As the range coincides with the 
tunable IF, the frequency involved is 
fairly low, probably inside the range 
2 to 5 Mc/s. No switching, particularly 
of the oscillator, is required, which 
avoids annoying frequency shift troubles. 
Already relatively stable, owing to the low 
frequency, optimum temperature com¬ 
pensation of the oscillator also becomes 
reasonably simple. In addition, tracking 
troubles are reduced to a minimum. 

Naturally, due regard must be paid 
to mechanical stability. 

It cannot be over-emphasised that the 
oscillator in the tunable IF system must 


be treated seriously, as the frequency 
stability and calibration accuracy 
depend almost entirely upon it. The 
associated mixer must also provide good 
isolation between the oscillator and 
signal circuits to minimise any oscillator 
pulling effects. Noise problems in this 
mixer are usually no trouble. 

A mixer and oscillator combination 
which has proved its worth is that shown 
in fig. 1. The mixer is a 616; one half 
is the actual mixer, while the other half 
performs the role of cathode follower, 
providing oscillator injection into the 
mixer cathode. This assures the isola¬ 
tion, which is so desirable, between 
mixer and oscillator. 

The oscillator is also a 6J6; the sec¬ 
ond half is used as 
a phase inverter, 
the output of 
which is fed back 
to the first half to 
maintain oscilla¬ 
tion. This system 
avoids the neces¬ 
sity for a feedback 
winding or a tap 
on the oscillator 


6J6 

OSCILLATOR 


1200 


FIG. 1 


The two 6J6 type 
valves may be re- 
placed with 
12AT7's in this 
circuit, which 
shows a mixer 
and oscillator 
combination suit¬ 
able for use in the 
tunable IF of a 
c o mmunications 
receiver . It is 
easy to get going 
and is capable of 
good frequency 
stability . 


By Ian Pogson 

coil. What is more important, perhaps, 
is the fact that this configuration can 
be made to have very low harmonic 
generation. This is a very desirable 
feature when it is used in the tunable 
IF part of a receiver. 

In order to keep the harmonic genera¬ 
tion to a minimum, it is necessary to pay 
due attention to the .01 mF by-pass capa¬ 
citor on the first plate. The capacitance 
value is possibly of less importance than 
the actual type of capacitor. Inductance 
appears to play an important part and 
different types of capacitor should be 
tried to give lowest harmonic output. A 
mica type has been found satisfactory by 
the writer. 

The next section to be considered is 
the lest IF, with all its possible ramifi¬ 
cations. The actual frequency to be used 
is one to be decided by the designer 
after due consideration has been given 
to such things as image rejection, IF 
breakthrough and selectivity. 

TYPICAL FREQUENCIES 

In practice, frequencies between 50 
and 500 Kc/s are generally chosen. 
Frequencies around 455 Kc/s are still 
widely used, which is usually a good 
compromise, particularly if crystal or 
mechanical filters are to be incorporated. 
Mechanical filters are available on this 
frequency, as are crystals suitable for 
use in lattice filters. 

The decision as to whether a crystal 
or mechanical filter shall be included 
or not depends upon the type and degree 
of selectivity required. Where SSB recep¬ 
tion is required, one or the other is a 
must. Economic considerations will 
usually decide the issue between 
mechanical and crystal filters. Whereas 
mechanical filters may be priced between 
about £17 and £34, two half-lattice 
crystal filters, back-to-back, may often 
be obtained for a fraction of this cost. 

Crystal and mechanical filter circuitry 
can be quite varied, according to re¬ 
quirements and the ideas of the de¬ 
signers. Fig. 2 illustrates two half-lattice 
crystal filters in a back-to-back arrange¬ 
ment. This configuration is capable of 
good performance but may be improved 
by adding another half-lattice in the fol¬ 
lowing stage. 

A simplified mechanical filter is shown 
in fig. 3. Such a filter will give results 
in the way of shape factor that leave 
little to be desired. 

Whatever type of filter is used, 
although not inflexible, the position for 
it in the circuit is between the mixer 
and the first IF amplifier. The use or 
otherwise of a filter and its insertion 
loss will decide the number of IF 
stages but either two or three is the 
most common figure. 

Following the IF strip, an envelope 
detector is necessary for the reception 
of amplitude modulated signals. The 
most common type used is the diode, 
either thermionic or crystal. The infinite 
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Two half-lattice crystal filters back-to-back are capable of good selectivity 
tor SSB reception. The shunt resistors are usually about 68K. The coupling 
resistor at the top must be found experimentally, so that when switching 
from one position to the other, the level remains constant. 



impedance detector also gives satisfactory 
service in this application. 

An envelope detector which has been 
in use by the writer in a receiver is a 
voltage doubler arrangement, using ger¬ 
manium diodes. This detector is capable 
of handling small signals with low dis¬ 
tortion. The circuit appears in fig. 4. 

If SSB reception is not a considera¬ 
tion, a beat frequency oscillator is used 
to inject into the detector for the recep¬ 
tion of CW signals. 

••PRODUCT DETECTOR 

This latter method may also be used 
for the detection of SSB signals but a 
more satisfactory method is to provide 
a heterodyne or “product” detector for 
this purpose. CW may also be received 
on this detector. There are many hetero¬ 
dyne detectors to choose from, making 
use of twin triodes, pentagrid convert¬ 
ers, gated beam valves, etc., either with 
separate BFO or with BFO combined. 

There are some variations in the BFO 
which may be used; it may employ 
ordinary L/C circuits or be crystal 
controlled, according to requirements. If 
a variable BFO is wanted, then it must 
of necessity be of the former type with 
an adjustable control brought out to 
the front panel. 

A heterodyne detector which has be¬ 
come rather popular is that which com¬ 
bines both detector and' BFO functions 
in the familiar 6BE6 valve. A satisfac¬ 
tory circuit which is currently in use is 
shown in fig. 5. 

When used for the reception of SSB 
signals, in association with a steep- 
skirted filter, two fixed frequencies, one 
on each side of the pass band, may 
be pre-set and switched as required. In 
this application, a crystal-controlled 
BFO with switched crystals is ideal, 
making for greater frequency stability 
of the overall system. 

When this latter system is adopted, it 
is also desirable to switch the local oscil¬ 
lator by the same amount. With this 
facility, it is possible by the simple flick 
of a switch to listen to the other side¬ 
band when this is desired. If the local 
oscillator is not switched at the same 
time, it is then necessary to retune by 
hand. 

SWITCH OR DIODE 

The frequency of the local oscillator 
may be shifted by the simple expedient 
of switching a suitable pre-set trimmer 
in and out of circuit as required. A 
more sophisticated method is to do this 
operation indirectly by switching the bias 
on a diode. By using this means of 
switching, there is no problem with long 
leads, as these are required to switch DC 
only. 

In the past, the automatic gain control 
system was a relatively simple arrange¬ 
ment. The AGO voltage was obtained 
from the diode detector directly or in 
the more sophisticated receivers, from 
a separate diode. A certain amount of 
voltage delay was also provided, accord¬ 
ing to the gain of the receiver, and a 
simple time constant was also employed. 
This was, and still is, quite adequate 
for the reception of amplitude modulated 
signals. 

With the increasing popularity of the 
SSB mode of communication, it has 
been customary to switch off the AGC 
system and take control with a combina¬ 
tion of the RF and AF gain controls. 
The procedure may be rendered neces¬ 
sary for a number of reasons. 
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When using the BFO, its signal may 
operate the AGC system and reduce 
the sensitivity of the receiver below 
what is necessary for satisfactory recep¬ 
tion. Indeed, in many receivers the AGC 
is automatically switched off when the 
BFO is switched on. The RF gain has 
to be reduced manually to keep the 
level of signal fed to the detector in 
accordance with the level available from 
the BFO. If this is not done, the result¬ 
ant received signal is severely over¬ 
modulated. 

One way out of this problem is to 
provide a separate IF amplifier for the 
AGC system, with its grid in parallel 
with the grid of the last IF amplifier. 
This separate amplifier is fed into a 
diode rectifier where the AGC voltage 
is developed and fed to the relevant 
amplifiers in the usual way. Provided 
correct layout is observed, this method 
provides the necessary isolation from 
the BFO and AGC is available for the 
reception of SSB signals. 

By such means the isolation problem 
may be overcome. However, the time 
constant of the overall AGC system is 
still unchanged. Usually the time 
constant is fairly short, somewhere about 



The voltage-doubler detector is con¬ 
venient to use in conjunction with a 
heterodyne detector, when switched 
from a low level source at the last 
IF transformer. 


100 to 200 milliseconds. This is quite 
satisfactory for the reception of AM 
signals. When applied to the reception 
of SSB, the attack time is satisfactory 
but, with the rapid decay time as well, 
the sensitivity of the receiver rises and 
falls with the received signal, which is 
disconcerting, to say the least. 

AGC SYSTEM 

These remarks apply equally well for 
the reception of CW signals. What is 
wanted for these conditions is an AGC 
system with fast attack and fairly fast 
release for AM and fast attack with 
slow release for CW and SSB. An attack 
time of between 10 and 200 milliseconds 
is considered to be satisfactory, with a 
fast release time of from 100 to 200 
milliseconds. The slow release can vary 
from about 1 second to 10 seconds. 

Such an arrangement may be arrived 
at in a number of different ways. One 
method is to “gate” the rectified AGC 
voltage by passing it through a diode 
and so charge a capacitor through a 
low value of resistance. When the signal 
disappears, the developed AGC voltage 
cannot return through the diode but 
must discharge via a pre-switched 
resistor. The values of capacitor and 
resistor in combination, may be selected 
to give the desired time constants. A 
circuit which meets these requirements is 
shown in fig. 6. 

When the fast attack and slow release 
condition is selected and used on CW 
or SSB, the receiver immediately 
responds to the signal and “holds up” 
for the duration of the release time. As 
a result, the receiver sensitivity does not 
return to normal between words or 
characters, but only after a long break. 
At the same time, the AGC is able to 
follow all but the rapid type of fading. 
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£10,000 protection for 4 pence! 


This is an entirely new fuse. 

Its name is unpretentious — simply L.1055 
Standard Glass Fuse Link. 

But it’s different. Different because it is the only 
fuse manufactured in Australia with the caps 
bonded permanently to the glass and a completely 
solder-free exterior. 

It will be protecting equipment worth literally tens 
of thousands of pounds. 

Consistent dimensional uniformity ensures ease 
of assembly and Belling & Lee standards ensure 
electrical precision. 


For all electronic components look to Belling & 
Lee. The name which guarantees scientific 
exactness in design and construction. 


BELLING & LEE 

(AUSTRALIA) PTY LTD 


Electronic Components • Telecommunications Aerials 
• Screened Rooms 

Canterbury Road, Kilsyth, Victoria. 

Bayswater. 9 0266. Cables “Radiobel” Melb. 
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The 6BB6 hetero¬ 
dyne detector may 
be used under 
self-excited con¬ 
ditions as shown 
here or it may be 
used in conjunc¬ 
tion with a separ¬ 
ate oscillator. It 
makes a good 
partner for the 
voltage doubler 
detector shown in 
fig. 4, 
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This simplified circuit of an AGC system with gated time constants may 
also incorporate a manual RF and IF gain control from a source of negative 
volts. The idea of using silicon type 04202 diodes in place of the 6ALS 
should not be overlooked. 


The use of AGC has the obvious advan¬ 
tage that, when listening to a “net” of 
signals of differing strengths, the audio 
level remains fairly constant. 

Another feature which is sometimes 
added to the last IF portion of com¬ 
munications receiver is the “Q Mul¬ 
tiplier” type of notch filter. This is a 
very high Q series resonant circuit which 
can be effectively shunted across the IF 
amplifier. The arrangement can be varied 
in frequency anywhere across the IF 
pass band. A very narrow and deep 
“notch” is created in the pass band and 
may be used to eliminate an interfering 
heterodyne from an adjacent signal. 

NOTCH FILTER 

The notch filter can be quite useful 
where the signal which is being listened 
to and the interfering signals are on for 
a long period. The filter is usually tricky 
to adjust and takes time and practice to 
obtain satisfactory results. In the case of 
amateur signals, where they are not on 
for very long, by the time the filter 
has been properly adjusted, it is more 
than likely that the interfering signal or 
the one being copied has gone off any¬ 
way! 

If the listener is prepared to meet the 
extra expense and trouble, then all is 
well. But, if the receiver is for amateur 
use, it is the writer’s opinion that it is 
not worth the extra. This last statement 
may even start an argument! 

Noise limiters appear to be next on the 
list. For those who are only interested 
in AM reception, there are no problems 
of any consequence. There are many 
designs to pick from but the combin¬ 
ation series and shunt diode types in as¬ 
sociation with a diode detector are most 
effective. These limiters are self-adjust¬ 
ing to the carrier level and the main 
requirement for satisfactory operation is 
for a high level signal. 

A very effective noise limiter of this 
type is illustrated in fig. 7. 

On the other hand, noise limiters to go 
with the reception of SSB signals were 
not so easy to come by. Due to the 
fact that there is no carrier on SSB, 
the previously mentioned type of limiter 
will not function. Other types of noise 
limiters must therefore be resorted to. 

NOISE LIMITERS 

One which has been quite successful 
is the positive and negative peak clipping 
audio limiter. As the name suggests, it 
is used in the audio section, immed¬ 
iately following the detector. It must be 
adjusted manually from the front panel 
but, with a good AGC system, it may 
be set and should require little or no 
further adjustment. 

Fig. 8 depicts this limiter, which has 
gained popularity of late. 

The noise limiters mentioned so far 
depend upon the fact that the interfer¬ 
ing noise pulses are far greater in am¬ 
plitude than the signal being received. 
In modem receivers and, more particu¬ 
larly, those designed for SSB reception, 
the IF skirt selectivity is very steep. 

When a high level pulse is passed 
through the IF amplifier, the pulse gives 
rise to ringing, and some distortion of 
the pulse results. In such circumstances, 
these limiters are not so effective as they 
might otherwise be. However, they are 
still very useful. 

Another approach is to use an IF noise 
silencer. This is used in the IF am¬ 
plifier and works on the principle of 
disabling the receiver for the duration 
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of the noise pulse. A separate amplifier 
is fed from the mixer plate and amplifies 
both noise and signal, which are fed to 
a full wave rectifier. The rectifier is 
biased so that the noise only is rec¬ 
tified. The resulting negative-going 
pulses are fed back and punch holes in 
the signal passing through the IF ampli¬ 
fier. 

Due to the fact that the noise phlses 
are dealt with before they pass through 
the IF amplifier, this system does not 
suffer from the ringing and distortion 
effects which are associated with detec- 


DETECTOR 



This noise limiter , which is capable 
of excellent results, is that used in 
the wartime RCA AR88 communica¬ 
tions receiver. Manual control is on 
the front panel. 


tor and audio limiters. Manual adjust¬ 
ment is necessary but the system is very 
satisfactory. It is somewhat more com¬ 
plicated than the other types. 

Another approach to the problem of 
noise silencing, which is gaining popu¬ 
larity, is that which makes use of a 
separate noise receiver. Such a receiver 
may take the form of a simple TRF 
arrangement on 40 Mc/s with detector 
and a flip-flop pulse generator. 

An incoming noise pulse, after detec¬ 
tion, triggers the flip-flop which gene¬ 
rates a long negative-going pulse: This 
is fed to the main receiver IF amplifier, 
so disabling the receiver for the dura¬ 
tion of the pulse. This coincides with 
the original noise pulse which results in 
its elimination. 

NOISE RECEIVER 

This method is particularly effective 
due to the fact that the noise receiver 
is very broad and the noise pulse is not 
deteriorated as when it is passed through 
a highly selective amplifier. The descrip¬ 
tion given is much simplified and it is 
necessary to pay attention to all neces¬ 
sary details if satisfactory operation is to 
be achieved. 

The audio amplifier depends very 
largely on individual requirements but 
these are usually not very stringent. Suf¬ 
ficient amplification must be provided to 
lift the signal from the detector and 
fully drive the output stage. In most 
cases, two watts of power is all that is 
necessary, which can be provided from a 
single pentode. A refinement would be 
to have a reasonable amount of negative 
feedback but this is not really necessary. 
Where headphones are required, this can 
be arranged without difficulty. 

Quite a number of the better-class 
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UNIVERSITY 

GRAHAM 

INSTRUMENTS 
PTY. LTD. 


Recording Instruments — 

For all switchboard instrument 
facilities Small and large models 
embracing voltmeters, ammeters, 
wattmeters, etc Wide range of 
chart speeds. Portable rack or 
panel mounting Manufactured by 
Trub Tauber & Co Switzerland. 


106 Belmore Rd., Riverwood, N.S.W. 

Tel: 53-8758, 53-0644 (5 lines) 

Telegrams. ’'RAQUIP'* Sydney. 


Oscilloscope— 
Model TVR-C3 is 
an AC operated 
small and handy 
oscilloscope for 
TV, Radio and 
Industrial use. 
Complete with in¬ 
struction manual 
and graticule. 




Longscale — 

Square Switchboard, 4 
and 6 in. 250-deg. 
movement, A.C. and 

D.C. 


by 

UNIVERSITY 

GRAHAM 

for industrial and 
laboratory purposes 


INDUSTRIAL MULTIMETER 
Model MET is self-contained. Size: 
8 x 6 x 3 in. Ranges: 0/10/50/ 
250/1,000 volts, both AC and DC. 
0/.25/1 /2.5/10/25/100 Amperes, 
both AC and DC. 0/500 and 
0/50,000 ohms. Leather carrying 
case available £3, plus tax extra. 
Price £36/10/- plus tax. 


REPRESENTATIVES—QL0.; Keith Percy and Company Pty. Ltd., Box 1478 V, G.P.O., BRISBANE • S.A.: George Procter, 29 Claridge House, 52 Gawler Place, 
ADELAIDE • TAS.: W. P. Martin and Company, 188 Collins Street, HOBART and 134 Cambridge Street, LAUNCESTON • W.A.: Atkins (W.A.J Limited, 894 
Hay Street, PERTH. 
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receivers provide for some filtering in the 
audio circuits. In its more simple form, 
the audio frequency response is “tail¬ 
ored” to suit average communication 
conditions. Both the low and high fre¬ 
quency ends are rolled off to give a 
good, copyable, balanced audio. 

On the other hand, a more elaborate 
filtering system may be incorporated, 
with adjustable controls for bass and 
treble, brought out to the front panel. 
This is a very desirable feature, as the 
operator is able to adjust the audio 
response to suit the prevailing conditions. 

CALIBRATION OSCILLATOR 

Most of the better class of commun¬ 
ications receivers include a calibration 
oscillator. This comprises a 100 Kc/s 
crystal oscillator, the output of which can 
be fed into the receiving system for a 
check on the dial calibrations at each 
100 Kc/s point. 

The power supply for this type of 
receiver often has some additional fea¬ 
tures compared with the simple supply. 
It is obvious that the transformer, rec¬ 
tifier and filter must be rated to sup¬ 
ply the full requirements of the receiver 
HT and filaments. In addition, it is often 
desirable to have some extra HT and fil¬ 
ament supply available in order to feed 
auxiliary equipment which may be used 
in conjunction with the main receiver. 

Modern practice is to restrict the HT 
voltage to what is just sufficient to do 
the job. This practice saves unnecessary 
power consumption and reduces tempera¬ 
ture rise to a minimum. The reduced 
temperature rise, in turn, makes for 
more reliable operation, in addition to 
less trouble with oscillator frequency 
drift. HT voltages currently used by de¬ 
signers and manufacturers range between 
240 and 150 volts. 

It should go almost without saying, 
that the rectifiers used are silicon 
types. This also substantially reduces 
the amount of heat generated. 

Quite often, the design calls for a 
supply of negative volts. This may be 
used for biasing purposes, gain control 
and receiver de-sensitising during trans¬ 
mission. A completely separate supply 
may be provided or a rectifier and filter 
may be used in conjunction with the 
main power transformer. Perhaps the 
simplest way is to use a back-bias 
arrangement in the centre tap of the 
transformer secondary. 

This just about covers the general 
features included in the design of com¬ 
munications receivers. Very much more 
could be written but time and space do 
not permit detailed treatment of all as¬ 
pects. 

For the private individual who wishes 
to buy and has sufficient money to pay 
for a communications receiver, the range 
of prices runs from somewhere about 
£80 to many hundreds of pounds, quality 
and facilities going more or less in accor¬ 
dance with price. 

Should the buyer’s taste run to a re¬ 
ceiver of the superlative class, such as 
the Racal, Eddystone 880/2 or Collins, 
which we have previously mentioned, he 
will get precious little change from 
£1,000. In fact, the man across the 
counter may hold his hand out for a bit 
more. 

For those of us who still want a first 
class receiver, but cannot afford this sort 
of money, the possible way out is'to 
“build it yourself.” And, make no mis¬ 
take, a good home-built receiver can be 
a practical substitute for the commercial 
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This positive and 
negative peak 
dipping noise 
limiter is placed 
between the de¬ 
tector and audio 
system and is ap¬ 
plicable on AM, 

CW and SSB. One 
or other of the 
56K resistors may 
have to be chang¬ 
ed to give clipping 
at the required 

level . 

☆ 

product. To be 
sure, it may not 
look as nice and 
may lack some of 
the refinements, 
but. remember, 
there is a big dif¬ 
ference between 
£1,000 and the price of a kit of parts 
as assembled by an enterprising amateur. 

Our discussion so far has been con¬ 
cerned with receivers capable of cover¬ 
ing all but the very low frequencies, and 
up to 30 Mc/s. This covers the needs 
of most users. For requirements above 
30 M/cs, the best approach is probably 
to revert to crystal-locked converters to 
cover other bands. These converters 
may be fed into the basic receiver. 

From time to time, readers have writ¬ 
ten to us requesting a receiver with con¬ 
tinuous coverage from 550 Kc/s to 148 
Mc/s. The idea is quite unrealistic for 
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a number of reasons. The design consid¬ 
erations are absolutely enormous for a 
start. Secondly, most of the frequencies 
above 30 Mc/s only hold limited interest 
for listeners. In fact, a large proportion 
is devoted to TV and who wants to 
“listen” to a TV picture? 

The bands most likely to be of interest 
are 50-54 and 144-148 Mc/s which are 
used by the Amateur Service. Other 
channels in this range are occupied by 
taxis and similar services, ambulance, 
police and DC A, all of which hold 
only passing interest for the normal lis¬ 
tener. What is more, they use F.M. to a 


For switches like these: 


and many others ... 

consult 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233 


Appliance switches, rotary-wafer, push-button, piano-key, etc., types. 
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WARBURTON FRANKI 

pre-stocktaking BARGAINS 


• RECORDING TAPE 

Famous Brand, Cartoned. 

Sin 900ft 19/11, plus 7d pack and 
post. 

3in 300ft 10/6, plus 6d pack and 
post. 

7in 1800ft 37/6, plus 1/ pack and 
post. 

• TV SOLDERLESS 
SURFACE MOUNT 
PLUGS Cr SOCKETS 

White. 2/11 each, plus 5d pack and 
post. 

• HOOK UP WIRE 

7/010 Pushback. Cotton covered 
with rubber insulation. 100ft reels, 
various colours at 5/11 per reel, 
plus 7d pack and post. 

• STEREO PICK-UP 
CARTRIDGES 

Latest Turnover type. Ceramic 

ENGLISH MAKE UNIVERSAL 
MOUNTING BRACKET 

Output 330 M.V. complete with 
LP/Stereo and Standard Sapphire 
Stylii at 49/11 each, post free. 

ALSO BY THE SAME MAKER 

Crystal sihgle sided Stereo Cart¬ 
ridges fitted with a DIAMOND LP/ 
Stereo Stylus at 59/6 each, post 
free. 

• MONOPHONIC 
PLUG-ON HEADS 

GP39—Standard 78 to suit GP20 
and GP40 Pickups at 19/11 each, 
post free. 

• MONOPHONIC 
CRYSTAL CARTRIDGES 

Complete with LP and Standard 
Sapphire Stylii, knob and spring, but 
less mounting bracket at 19/11 
each, post free. 


• TV COILS 

VL1 —Horizontal Linearity Coil 
VW1 —Horizontal Width Coil 
VIF5—I.F. transformer—BIFILAR 
VHOl—Horizontal Blocking Oscil¬ 
lator Coil 

VHS2—Horizontal Sine Wave Coil 
L237—I.F. Coupling Transformer 
L278—Sound I.F. Transformer 
L279—Ratio Detector Transformer 
LI47—I.F. Coupling Transformer 
L149—I.F. Coupling Transformer 
LI50—I.F. Video Trap Coil 
LI51—2nd Video I.F. Transformer 
LI52—1st Video I.F. Transformer 
LI92—Video Trap Coil 
Any of the above at 2/11 each, 
Plus 5d pack and post. 


• POWER 

TRANSFORMERS 

Superseded types made by A. and R. 
Type 1917 280/0/280 volts at 
50mA. 

6.3V at .6 amps 
16V at .45 amps. 

Type 1916 325/0/325V at 70mA 
6.3V at 2.25 amps 
Either of the above at 19/11* 
Plus 2/1 pack and post 

SPECIAL PRICE 
AVAILABLE 
FOR QUALITY 


• RESISTORS 

English make, Government ap¬ 
proved. 10 p.c. preferred range. 

1 watt—49/6 per 100 or 7/ dozen, 
i watt—39/6 per 100 or 5/6 dozen. 
Plus pack and post 1/ per 100 or 5d 
per dozen. 


• RECORD PLAYERS 

Imported portable type — features 
attractive metal carrying case — 4 
speeds with variable adjustment — 
on/off switch on arm rest — all 
spares available at 15 Gns, plus 5/ 
freight. 

• SPEAKER 
TRANSFORMERS 

Locally made, fully cased and sealed 
type, to suit 2-3 ohm voice coils. 
Impedance available: 500, 600, 

1500, 2000, 3000, 5000 C.T., 7000, 
10,000 C.T., 14,000 C.T., 15,000 
ohms at 10/ each, post free. 

• TRANSISTOR 
TAPE RECORDERS 

Well-known UNICORN brand. 
Originally sold at £26/11/. 

Few only to clear at 14 gns., 
Plus 2/6 pack and post. 
Supplied complete with microphone, 
earpiece and batteries. 

• CRYSTAL 
MICROPHONES 

Australian made, supplied with clip 
to fit stand, attractive metal case, 
cartoned, at 19/11 each, plus 7d 
pack and post. 

• STEREO MAGNETIC 
EARPHONES 

Stethescope type, complete with lead 
and plugs. Impedance 8 ohms per 
side, at 19/11 pair, plus pack and 
post 7d. 

• SCOOTER 
BATTERY CHARGERS 

Output 6 volts at i amp, 69/6 each, 
plus pack and post 1/6. 


Please include postage or height 
with all orders . 



WARBURTON FRANKI 

359 LONSDALE ST., MELBOURNE — MU 8351 



• TRADE 
ALSO SUPPLIED 

• OPEN SAT. 
MORNINGS 
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variety of standards and this poses a 
whole new set of problems. 

It is interesting to note, in passing, 
that Eddystone market a range of receiv¬ 
ers to cover the various portions of the 
frequency spectrum. Model 850/2 cov¬ 
ers from 10 Kc/s to 600 Kc/s, in six 
ranges. The previously mentioned model 
880/2 covers from 500 Kc/s to 30 Mc/s 
in 30 ranges. The 770R covers from 19 
to 165 Mc/s in six ranges with two 
other models covering from 150 to 1000 
Mc/s each with six ranges. 

From this list, it can be seen that 
Eddystone require two separate receiv¬ 
ers to cover the range from 550 Kc/s 
to 148 Mc/s, as requested by our cor¬ 
respondents. By the way, the cost of the 
two receivers runs out to just a little 
over £1,400. In short, the communica¬ 
tions receiver question is far from be¬ 
ing a •‘pushover.” 

SPECIFICATION 

Having talked ourselves into the fact 
that most of us just cannot afford these 
receivers, one alternative is to set to and 
build our own. Working on this assump¬ 
tion, the next thing to decide is just what 
is wanted by way of a specification. 

Perhaps the best thing to do is to 
catalogue the order of performance and 
the facilities which would be rated as 
desirable, this to serve as a goal. A list 
of requirements would read something 
like this: 

1. Constant coverage from 500 Kc/s 
to 30 Mc/s. 

2. A generous amount of bandspread, 
preferably constant for all bands. 

3. Ability to resolve efficiently CW, 
SSB and AM signals. 

4. Maximum sensitivity and signal-to- 
noise ratio. 

5. High stability and dial setting 

accuracy. 

6. Selectivity: Preferably variable, to 

suit reception of CW, SSB and AM. 

7. Minimum of spurious responses, in¬ 
cluding image response, IF break¬ 
through, internally generated signals 
and cross modulation. 

8. Correctly calibrated signal strength 
meter. 

9. AGC system suitable for use on 

CW, SSB and AM. 

10. Noise limiter suitable for use on 

CW, SSB and AM. 

11. 100 Kc/s calibration oscillator. 

To be somewhat more specific some 
target performance figures may now be 
considered. 

(a) Bandspread to be 1 Mc/s or less 
per sweep of the dial. 

(b) Sensitivity: CW and SSB; band¬ 
width 2.5 Kc/s, 1 uV. for better than 
lOdb signal-fo-noise ratio. AM, 30 per 
cent modulated; bandwidth 6 Kc/s, 3 
uV for better than lOdb signal-to-noise 
ratio. 

(c) Stability: After a warm-up period 
of one hour, under conditions of constant 
ambient temperature and line voltage, 
drift not to exceed 100 c/s per hour. 

(d) Selectivity: CW and SSB, 2.5 Kc/s 
wide at 6db down, 5 Kc/s or less at 
60db down. 

AM, 6 Kc/s wide at 6db down, 15 
Kc/s or less at 60db down. 

(e) Image rejection: Not less than 
50db down. 

(f) IF breakthrough: Not less than 
50db down. 

(g) AGC: Increase in signal level of 
60db above 1 uV for less than 6db audio 
increase. 

Perhaps a note of caution should be 
struck at this stage. Above is the^de- 
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sirable. specification. This does not im¬ 
mediately imply that all points will be 
met in full. On the other hand, some 
parts may be better than expected. 

For almost three years now, the 
writer has been working on the prin¬ 
ciple as used in the Racal receiver. Ini¬ 
tially, with only a block diagram for 
guidance, the challenge was taken up to 
see if it were possible to make a similar 
receiver. It was fully realised at the 
outset that there would be many prob¬ 
lems to overcome. Also, it would be 
hardly likely that a private individual 
could duplicate the performance of the 
professional job. This applied particu¬ 
larly to the filter circuits and shielding 
required for the elimination of internally 
generated signals. 

The job was started with some trepi¬ 
dation and with the philosophy that 
there was everything to be gained, if 
successful. It could be consigned to 
the dustbin if failure had to be finally 
admitted. The way was rather long 
and tedious, but finally a prototype 
front end was built. After overcoming 
some initial bugs, »it worked after a 
fashion. It could be done! 

This prototype was gradually develop¬ 
ed to the point where it could be con¬ 
sidered very successful, the tunable IF, 
up to this time, being an ex-disposals 
AR8. A new tunable IF was built and 
the two units integrated into a com¬ 
plete receiver. It is, at this moment, 
the workhorse for both the “shack” 
and the household. 

Since the original unit, as it stands, 
is rather a complex piece of equipment, 
it was decided to develop and build an¬ 
other which would be easier to dupli¬ 
cate. A front end has been successfully 
concluded and work is proceeding on 
th© rest of the receiver. It is proposed 
to begin next month with a description 
of the front end as a separate unit 
which may be integrated with a com¬ 
plete receiver later on. 


TACHOMETER NOTE 

W E have received a number of 
reader queries concerning the 
Tachometer of February and March, 
1960, and in particular the possibility of 
calibrating the instrument to read higher 
speeds—up to 10,000 r.p.m.—than the 
5,000 r.p.m. suggested in the original 
article. Most seemed to think that there 
was a limit to the speed which the 
instrument would measure, or that the 
higher the speed the more difficult the 
job. 

In fact, the exact opposite is the case. 
The greater the number of pulses repre¬ 
senting the maximum speed to be 
measured, the easier it is to provide full- 
scale deflection on a standard meter 
movement (1mA or .5mA). It is when 
we have to do this with a small number 
of pulses that the going gets tough. 

For small increases, say from 5,000 
to 6,000 r.p.m., it will generally be suffi¬ 
cient to simply set the calibration control 
accordingly . For larger increases, it is 
desirable to reduce the value of “C” 
(originally .5 or 1 mf.). This is to 
reduce the width of the pulses, now much 
closer together, and ensure that they do 
not overlap and thus upset linearity. 

The simple rule is to reduce "C” to 
the smallest possible value which will 
still give full-scale deflection on the 
chosen meter, with the calibration con¬ 
trol set near to. but not right at, maxi¬ 
mum setting. This later precaution is to 
ensure some fine adjustment for final 
calibration. 


“OXFORD” 


CASES AND CHASSIS 
For The Amateur 

Single Side band (S.S.B.) 
Transmitter 

(March-April, 1962) £ s d 

Case.. •• *• 2 5 0 

Chassis with Al. Plain front 

Panel. 6 10 0 

Engraved Panel Front (Multi 
Colour) ... 2 10 0 

V.F.O. (May, 1962) € , 

Case. 1 10 6 

Chassis. J7 6 

Printed Panel. 19 6 

Engraved Panel .. ., .. 2 10 0 

3 Band Receiver (Aug., 1962) 

RF Preamp, for H.F. 

Chassis and Plain A. Front 

Panel. 2 13 6 

Printed Panel. 19 6 

Engraved Panel. 2 10 0 

SJS.B. Transmitter for 144 Me 
(Oct., 1962) x 

Case.. .. 2 5 0 

Chassis and metal panel .... 3 5 0 

Printed Panel. 19 6 

Engraved Panel. 2 10 0 

Fremodyne 4 (Sept., 1962) 

Chassis and Plain Al. Front 

Panel. 2 13 6 

Printed Panel. 19 6 

Engraved Panel. 2 10 0 

High Power Linear Final for 
144 M.C. (Nov., 1962) 

Case. 2 76 

Chassis and Metal panel .... 3 5 0 

Printed Panel. 19 6 

Engraved Panel. 2 10 0 

A.M. Transmitter for 144 M.C. 

(Feb., 1962) 

Case. 2 2 6 

Chassis and Metal Panel .... 3 5 0 

Printed Panel. 19 6 

Engraved Panel. 2 10 0 

50/144 M.C. Crystal Control 
Converter (March, 1963) 

Case. 1 5 o 

Chassis, Brass Sub Panels, 

Metal Panel. 3 10 0 

Printed Panel. 19 6 

Engraved Panel. 2 0 0 

OPEN AT LARGEST SIDES. 

ALL THE ABOVE PRICES 
PLUS SALES TAX. 

ALL GOODS PLUS FREIGHT 
SLIGHTLY HIGHER FROM AGENTS. 
MCKINNON NICHOLLS PTY. LTD., 
468 Collins St., Melbourne, MB1440. 
GERRARD & GOODMAN LTD., 

192 Rundle St., Adelaide. 8-0242. 
HOMECRAFTS (TAS.) PTY. LTD., 

199 Collins St., Hobart. 2-2711. 
MARTIN DE LAUNAY P./L., 

Darby St.. Newcastle B4741. 
MARTIN DE LAUNAY P./L., 

Kiera St., Wollongong 
D. IRVINE & CO., 

401 George St., Brisbane 


Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 

69-3764 69-7616 


as 





































FILTERS 


RONALD j'X PAYNE 


m. RONALD J. T. PAYNE PTY. LTD. •£, 

Agents 385 BRIDGE ROAD, RICHMOND, VIC. MELBOURNE 


MODEL AT20I 
Low Cut Off 
Section I to 128 cps 
High Cut Off 
Section 2 to 256 cps 
with high cut off 
only will pass 
D.C. to the cut off 
frequency 

ALSO 

SOUND LEVEL ANALYSERS 

MULTIPLE BAND EQUALISER- 
ANALYSERS 

RANDOM NOISE SOURCES 
AUTOMATIC INSPECTION UNITS 
AMPLIFIER MODULES 


EPHYR PRODUCTS PTY, LTD, 

58 HIGH STREET, GLEN IRIS, S. E. 6, VICTORIA 
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NEW ATTRACTIVE 

CRYSTAL MICROPHONE 
TYPE 26XA 

• Hand use by removal of stand adaptor 

• Two-tone attractive case with 9 feet of cable 

0 High output Crystal Element protected against 
ingress of moisture 

% Manufactured to suit Australian climatic con¬ 
ditions 

• Excellent Tonal Response . Ideal for Tape 
Recorders , Paging 9 etc. 


PRICE £1/1/10 

Plus Sales Tax 2/4 


Manufactured by 






















HIGH LEVEL ALARM 
FOR INDUSTRIAL 
APPLICATIONS 

This article describes a simple, reliable, clear sound¬ 
ing alarm, well able to compete with high industrial 
noise levels. It will serve as a "knock off" signal, call¬ 
ing signal, or warning to protect equipment or per¬ 
sonnel from potentially dangerous situations. 

By John Davidson 


T HIS alarm is an enlarged version 
of our signal and practice oscilla¬ 
tor of May, 1962. The latter was in¬ 
tended for use as a code practice oscil¬ 
lator, door “bell,” signalling device for 
slide lectures and similar applications 
where a conventional bell or buzzer 
might otherwise be used. Its advantages 
over the conventional bell or buzzer are 
a less jarring note, easily adjustable 
pitch, and more reliable operation. 

Another application is for cars fitted 
with flashing turning lights, but having 
no visual or audible indication of their 
operation. Connected into the flasher 
system, it provides an audible monitor 
on the correct operation of the lights. 

However, in spite of its usefulness and 
versatility, we were called upon to do 
some re-thinking when recently request¬ 
ed by our parent company to supply a 
design for an electronic loud-sounding 
alarm capable of continuous operation 
near heavy printing machinery. 


MORE RELIABLE 


The new unit was required to replace 
a number of small “failure alarm” 
hooters which, in this particular applica¬ 
tion, had been burning out due to long 
periods of operation. With no audible 
alarm, the only remaining indication 
that an undesirable condition existed was 
the glow of a lamp on the control panel 
of the troublesome device. 

As the existing alarm system oper¬ 
ated on 240 volts AC throughout, it 
was decided to design the new unit so 
that it would operate from this voltage 
and plug directly into the circuit in 
place of the 240-volt operated hooter. 
However, as will be explained later, it 
is also ideally suited for low voltage 
control where this is preferred. 

One important advantage of the elec¬ 
tronic alarm is the ability to select an 
operating frequency which can be most 
easily heard in the particular noise con¬ 
ditions prevailing. This will be explain¬ 
ed more clearly in the following para- 


ceiver, except that it is frequency con¬ 
scious and the apparent decrease in sen¬ 
sitivity occurs only in that portion of 
the spectrum occupied by the noise. 

This factor is sometimes considered 
in the design of public address ampli¬ 
fiers, where these are required to work 
in factories or other places of high noise 
level. By reducing the amplifier sensi¬ 
tivity over that portion of the spectrum 
occupied by noise, and concentrating the 
sound in the “clear” portion, far better 
penetration, with less listener fatigue, is 
achieved. 

The same considerations can be 
applied to our alarm which might, for 
example, be adjusted above the low- 
pitched roar of machinery, but below 
the high-pitched sound of escaping 
steam or similar noise. 

Reference to our alarm circuit shows 
a relatively simple set-up. The power 
supply uses a readily available filament 
transformer (Ferguson PF1728 or simi¬ 
lar), two diodes (from a selection of 
several types), a current limiting resistor- 
and a filter capacitor. It is a full wave 
rectifier system delivering a little over 
six volts on load. 

We used a pair of 1N2858 diodes, but 
any types having a maximum forward 
current rating of .5 amp and a peak 
inverse voltage of 


surges. It is rated at 10 watts and con¬ 
structed most conveniently from three 22 
ohm resistors connected in parallel. Al¬ 
ternatively, two 15 ohm five watt resis¬ 
tors may be used, giving a total of 7.5 
ohms. 

The oscillator proper is built around 
an audio output type transistor, the one 
we used being a AWV 2N301. Alterna¬ 
tive types are the STC 2N250 or the 
Philips OC16 or OC26. The transformer 
is a transistor type push-pull ouput 
transformer, having a 93 ohms centre 
tapped primary winding (collector to 
collector) and a 3 ohm secondary wind¬ 
ing. A typical type is the Ferguson 
TRS133. 

The circuit is very similar to that used 
for DC to AC converters. The negative 
supply is connected to the centre tap of 
the output transformer while the outer 
ends connect to the collector and base, 
respectively, the latter via a current 
limiting resistor. The positive supply 
connects to the emitter of the transistor. 
The speaker is an 8in 3 ohm voice coil 
variety, and connects to the secondary 
winding of the speaker transformer. 

The 5,000 ohm pot in the base circuit 
of the transistor is used to vary the 
frequency of the note generated, which 
will lie between approximately 100 and 


50, or in excess of 
these ratings, could 
be used. 1N1763 
or 0A210 are typi¬ 
cal alternatives. 

The 7.3 ohm re¬ 
sistor in series with 
the power supply 
is a current limit¬ 
ing resistor to pro¬ 
tect the diodes 
from destructive 


Many people work under conditions 
of high noise level but, because they 
become accustomed to this, they cease 
to be conscious of its presence. The 
control mechanism within the ear pos¬ 
sesses a property similar to that of the 
automatic gain control in an AM re¬ 


At the top of the 
page is a front 
view of the com¬ 
plete alarm. Note 
the transistor on 
the top of the 
case. At right is 
a rear view show¬ 
ing how the few 
components are 
mounted inside. 
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It's money-saving and it's FUN — 

to build the best with 

WORLD'S FINEST 
ELECTRONIC 
KITS 

Do-it-yourself Heathkit test instruments make it possible to equip your electronic 
workshop with complete laboratory facilities at only a fraction of the cost of 
comparable ready-built equipment. And, Heathkits are so simple to build; complete 
and easy-to-follow assembly instructions with each kit make it FUN—even for a 
beginner. 

Heathkits can be purchased on low deposit from WF, or by taking advantage of 
WF’s convenient ADD-ON PURCHASE PLAN you can acquire ALL the equipment 
you need without waiting. For full details, free catalogue, contact your nearest WF 
office. Mail orders. 



HIGH PERFORMANCE 5in OSCILLOSCOPE KIT 012-E. 

Gives laboratory performance at less than utility ’scope price. Vertical frequency response 
3 c/s-5 Mc/S. Exceptional sweep circuit range of 10 c/s-500 kc/s in five steps. 240V., 
50 CPS supply. Price £65. 

PROBES FOR OSCILLOSCOPES: 1. CAPACITY SCOPE PROBE KIT (PK-l), price 
£4/19/. 2. SCOPE DEMODULATOR PROBE KIT (NO. 337-C), price £3/10/. 


V.T.V.M. KIT V7A-E 



Measures AC’ volts to 1.5(H) volts, R.M.S. 4.000 
volts. AC, peak to peak. IK’ volts to 1,500 volts. 
Resistance .1 ohms to 1,000 megohms. Input resis¬ 
tance 11 megohms. 240V, 50 C PS supply. 

Frier £27/10/. 

PROOFS FOR V.T.V.M. 

1. ITCHFI) CIRCUIT R.l. PROBE KIT (No. .HN- 
( U> Extends frequency response of V-7A up to 

250 me. Price £3. 

2. 50.000 VOI.T DC. PROBE KIT (No. 336) provides 
a multiplication factor of 100 on D.C. ranges. 

Price €4 II/. 



HEATHKIT CONDENSER SUBSTITUTION 


BOX KIT (IN22). 


Using silver-mica and Plastic moulded tubular 
type condensers, the 1N22 provides conveni¬ 
ent selection of individual substitution values. 
An 18-position panel switch provides indi¬ 
vidual selection of any one of 18 RTMA 
standard condenser values ranging from 
0.0001 mfd to 0.22 mfd. All capacity values 
are rated at 600 volts with the exception of the three largest 
which arc 400 volts. Measures 5'sin. L. x 3V%in. W. x 3in. H. 
Flexible 18in. leads with alligator clips furnished. Price £? 12 . 





HEATHKIT LABORATORY AC V.T.V.M. (IM 21E). 

Extended frequency response ± 1 dh 10 eps to 500 ke. 

10 megohm input impedance for high accuracy. 

10 voltage ranges—0.01 to 300 volts rms full scale. 

Calibrated dh scale—measures —52 to +52 db. 

Precision AC voltage measurements arc a simple task with the new Heathkit IM-21E. Indispens¬ 
able in audio design and development work, servicing and countless laboratory applications where 
accurate voltage measurements are a necessity. Price £36/10/. 


TV ALIGNMENT GENERATOR 
KIT (TS4A-E). 

Freq. range 3.6 mc/s-220 

me s. Crystal marker 5.5 mc/s 
and multiples thereof. Sweep 
deviation continuously vari¬ 
able from 4 mc/s lowest maxi¬ 
mum deviation to .42 mc/s 
highest maximum deviation. 
240v, 50 eps. power supply. 

Price, £57/12/. 


HEATHKIT RESISTANCE 
SUBSTITUTION BOX 
KIT (1N12). 

Radio and TV technician* will find 
a multitude of uses for this handy 
kit. Ideal for experimentally de¬ 
termining desirable resistance 
values and for altering circuit op¬ 
erating eharactcristics quickly and 
easily. The IN 12 provides con¬ 
venient switch selection of any one of 36 RTMA 
I-watt standard 10** resistors ranging from 15 
ohms to 10 megohms. The attractive bakelite 
cabinet measures 5 3 ein L x 3Vt»in W x 3in H. 
Price £6/1/. 


SYDNEY: 307 Kent St. 29-1111. NEWCASTLE 
WEST: 844 Hunter Street. 61-4077. WOLLONGONG: 
80 Kicra St. 2-5444. ADELAIDE. 204 Flinders St. 
8-1711. BRISBANE: 13 Chester St.. Fortitude Valley. 
51-5121. MELBOURNE: 359 Lonsdale St. 67-8351. 
PERTH: Tough Instrument Service Co., 993 Hay St. 
21-9767. (Prices slightly higher in W.A.) 


<^J WARBURTON FRANKI 
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900 cps. The note is rich in harmonics 
and, delivered from an efficient 8in 
speaker, might fairly be described as an 
attention compelling blast of sound. 

The operation of the circuit is such 
that the collector current is made to 
switch alternatively between cutoff and 
saturation point. In this way the tran¬ 
sistor spends by far the greater portion 
of the cycle in either of the above con¬ 
ditions, passing through the point of 
maximum power dissipation in a very 
short period of time. 

As a result of this switching, the out¬ 
put waveform is rectangular in shape 
although a considerable peak occurs at 
the point of saturation. The amplitude 
of this peak in relation to that of the 
square wave is governed by the load 
applied to the secondary. 

A light load will produce a very 
peaked wave tending towards a saw¬ 
tooth, due to the predominately induc¬ 
tive load reflected into the primary. A 
heavy load, as well as producing a 
noticeable increase in frequency for a 
particular setting of the base control, 
reflects a predominately resistive load 
into the primary resulting in a reduced 
peak and greater resemblance to a 
square wave. 

Considering next the physical layout, 
we selected a standard metal speaker 
case designed for an 8-inch speaker, 
and housed all the necessary compon¬ 
ents in it. This piece of metalwork has 
been available for some years from the 
usual sources, and is one of three sizes. 
Of the remainder, one is designed for 
6-inch speakers and the other for 12- 
inch types. 

The metal case is used as a heat sink 
by bolting the transistor to the top of 
it. The paint should be removed from 
the case at this point to enable a good 
contact to be made with the collector. 

Note that under these conditions the 
collector of the transistor and the mains 
earth wire are the only parts of the 
circuit which are electrically connected 
to the metalwork. 

Although the case has louvres across 
the rear we have provided additional 
ventilation by drilling three holes in 
both sides of the case toward the top. 

The mains lead connector and power 
transformer are attached to the side of 
the case while the tagstrip, which sup¬ 
ports the diodes, capacitor and the 7.3 
ohm resistor combination, attach to top. 
The pigtails of the three resistors are 
best left at their full length to enable 
them to be positioned away from the 
diodes and capacitor, as some heat will 
be produced. v 

The 5,000 ohm variable resistor in the 
base lead is a tab pot which is also 
attached to the top of the case. Adjust¬ 
ments can be made to the frequency of 
operation using a small screwdriver. 

The output transformer is mounted on 
the bracket provided on the speaker 
frame for this purpose, although there 
is ample room for it to mount on the 
case if so desired. 

There is little wiring involved and 
most of this is clearly seen in the photo¬ 
graph. Construction should be a simple 
matter. 

Note the polarity of the diodes and 
filter capacitor in the circuit, the positive 
supply to the emitter and the negative 
to the collector. These components are 
still too expensive to be negligent here. 

Although the prototype unit was re¬ 
quired to operate directly from the 240 
volt AC mains, this may not always be 
convenient. For one thing, running cables 



The circuit is simple and requires few components. All are standard items, 
and are discussed in the text. Wiring is simple and layout non-critical. 


to work at 240 volts is often less con¬ 
venient than if the same job can be done 
at a lower, safer, voltage. 

Much the same reasoning applies to 
the switch or contacts used to operate 
the alarm. If these must be rated to 
carry 240 volts with safety, it is likely 

PARTS LIST 

;! 1 Metal case to suit 8in speaker, 
j! 1 8in speaker, 3 ohm (see text). 

!| 1 Filament type transformer 6.3V <! 
!| 1A, 6.3V 1A or 12V C.T. !| 

! | 1 Speaker transformer 93 ohm C.T.! | 
to 3 ohm (TRS133 or similar). 

! 1 Power transistor type 2N301 or |» 
2N250. j! 

![ 2 Power Diodes type 1N2858 or <[ 
!! similar. !| 

|J 1 2000 mfd 18VW electrolytic !| 
; > capacitor. || 

;! 1 5K tab pot. ;> 

1 7.3-ohm 10 watt resistor (see <1 
!; text). !I 

1 470-ohm i-watt resistor. !| 

]> 1 8-lug tagstrip. j; 

>13 terminal insulated connector jj 
!! strip. <! 

!| 1 £in grommet, power flex, mains, 
plug, nuts, bolts, and solder lugs.! | 
1 - - 

that they will be a good deal more ex¬ 
pensive than if they need handle only 
a few volts and milliamps. This is par¬ 
ticularly so when such contacts form part 
of machinery which may subject them 
to extremes of heat, dirt, vibration, etc. 

Fortunately, a circuit of this kind 
lends itself very nicely to an alternative 
means of control. By interrupting the 
base circuit we can put the system out 
of oscillation, and reduce the standing 
collector current to only 10 mA or so. 
What is more important, the voltage 


and current values involved in switching 
the base circuit are so small, that they 
present virtually no problems as far as 
the associated wiring and contacts are 
concerned. The voltage is so low that 
almost any form of insulation may be 
used, limited more by mechanical char¬ 
acteristics than anything else. Also, with 
a current of only a few milliamps, the 
conductors may be as light as is con¬ 
venient mechanically, and of any length 
likely to be encountered in an industrial 
installation. 

Similarly, the actual contacts present 
far fewer problems. Insulation require¬ 
ments are simple, while the life of the 
contacts should be virtually unlimited. 
The amount of current is so small that 
damage due to arcing etc. should be 
negligible, resulting in a much higher 
order of reliability than would otherwise 
be so. 

Even where the contact resistance be¬ 
comes higher than normal, due to cor¬ 
rosion, contamination, etc., there is less 
likelihood of complete failure. Due to 
the high resistance already present in 
the base circuit, the addition of a few 
ohms externally is unlikely to be of any 
significance. At the most, it might cause 
the frequency of the note to change 
slightly. 

Referring to the subject of loading, we 
deliberately chose a 3 ohm secondary 
winding as being most convenient for 
this application. 

We recommend that if only the one 
speaker is required it should be of 
3 ohms to match the winding. If a 
number of speakers are required either 
positioned around one section of the 
building or distributed about remote 
portions, then these should be 15 ohm 
types. From two to five parallel connect¬ 
ed speakers could be used. 



A close-up of the layout. The large capacitor is the 2000 mf filter unit, and 
the three resistors make up the 7.3 ohm current limiter. One diode is clearly 
visible, the other is just above it, behind the resistors. 
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EEHP 


THE QUICK 
HEATING 
SOLDERING 
IRONS WITH 
TIME-T 


DEPENDABILITY 


EASY TO OPERATE 


scopes 


NEW 


Simply press the switching lever and iron heats to operating 
temperature in only 6 seconds. No power used whilst NOT in 
ACTUAL USE, 


For a quick soldering job on that delicate equipment, now with 
improved insulated handle. Weighs only 2 V 2 ozs. Price. 52/9. 


ONE TRANSFORMER 


FOR FOUR TOOLS . . . 


All Scope products • operate with highest 
efficiency, fully guaranteed when used with 
the MAINS NATIONAL Transformer. They 
may also be used from a 4 to 6-volt 
accumulator or A.C. power supply, 2.5 to 
6.3 volts. 


(A) VIBRASCOPE for indelibly 
etching on metal 

Price, 35/- 

(B) STANDARD IRON for 

general purposes with spares 

Price , 55/- 



NATIONAL (SCOPE) TRANSFORMER COPE DELUXE IRON for the expert FEATURES: Two-tone handle — 

240 volts input. 3.3A A.C. output. Price, 55/-. Stainless barrel — re-usable plastic pouch—set of spares. Price , 59/6 


THE FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAL 
TRANSFORMER — AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 

Australian and Overseas Agents: , AUSTRALASIAN ENGINEERING 

WM. J. McLELLAN & CO. PTY. LTD. Victoria: EQUIPMENT CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W. 50-01111 202 Bell Street, Preston. 44-0491 

QUEENSLAND: K. H. DORE & SONS, , TASMANIA: W. P. MARTIN PTY. LTD., , NEW ZEALAND: H. W. CLARKE (N.Z.) LTD., 

505-507 Boundary Street, Brisbane. I 188 Collins Street, Hobart. 142-46 Cable Street, Wellington, C.3. 

SOUTH AUSTRALIA: B. L. ANDREW & CO. LTD., WESTERN AUSTRALIA: I. W. HOLMAN & C0.,|H. W. CLARKE (N.Z.) LIMITED, 

102 Gille s Street, Adelaide. I 249 James Stree t, Perth. IIP Teed St.. Newmarket. Auckland. S.F.l. 

msa3071 
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Something which many beginners do not appreciate is that there is a good deal more to measur¬ 
ing a voltage than simply connecting a voltmeter across the appropriate terminals. The wrong 
kind of meter can introduce gross errors, and this subject is discussed in reply to a reader's 

question about Vacuum Tube Voltmeters (VTVM.) 


What are the advan¬ 
tages of the VTVM? 
What are its disadvan¬ 
tages, if any, when 
compared with the 
ordinary multimeter? 

The best way to answer this question 
might be to first consider the disadvan¬ 
tages of the “ordinary multimeter”. We 
may then be better able to understand 
how the VTVM overcomes these. 

In broad terms, the problem is one of 
meter sensitivity — the fact that a 

meter needs to take some power from 
the circuit under test in order to func¬ 
tion, and that this amount of power 

may be more than the circuit can con¬ 
veniently supply. Virtually all meters 
suffer from this disadvantage — even the 
VTVM—and the difference is mainly one 
of degree. 

To use a mechanical analogy, it is 
rather like using a mechanical tacho¬ 
meter to measure the speed of an engine. 
Some power is needed to turn the tacho¬ 
meter and this must come from the 
engine. Where an engine of several 
horse-power is involved, the tiny amount 
required by the tachometer is negligible, 
and any “loading” effect may be ignored. 

But use the same tachometer to 
measure the speed of one of those little 
fly-power steam “donkey” engines—the 
kind of thing we used to get for Christ¬ 
mas when we were kids — and the 
chances are that the load of the tacho¬ 
meter will drop the speed to half or less. 
And so we have no easy means of 
measuring our engine speed. 

AN "ORDINARY" METER 

To find out just how serious this prob¬ 
lem is in the electronics field, let us 
take a closer look at the “ordinary” 
voltmeter. Such voltmeters, or the volt¬ 
meter section of multimeters, are built 
around a moving coil meter movement 
which, basically, is a current reading 
instrument. In other words, a certain 
value of current must be caused to flow 
through the meter in order to cause a 
deflection of the pointer. 

Such movements are normally describ¬ 
ed in terms of their sensitivity, or the 
amount of current required to produce 
“full scale deflection.” Sensitivities may 
vary from amps to milliamps, but the 
least sensitive type normally used for 
electronic work requires 1 mA for full 
scale meter deflection. 

It is made to function as a voltmeter 
by connecting a resistor in series with it, 
called a “multiplier.” The value of this 
resistor is so arranged that, at a voltage 
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equal to the full scale value of the range 
we wish to provide, a current of exactly 
1 mA will flow through both multiplier 
and meter movement. We may now cali¬ 
brate the meter scale in terms of voltage. 

From this necessarily brief explana¬ 
tion it can be seen that, in order to pro¬ 
vide full scale deflection on any range, 
the meter will need to draw a current of 
1 mA from the circuit under test. And, 
while 1 mA (one thousandth part of an 
amp) may not sound very much, it can 
be very significant unless the circuit is 



A conventional resistance coupled 
audio amplifier presents typical diffi¬ 
culties in regard to voltage measure¬ 
ment . Plate, screen, and grid volt¬ 
ages all require very sensitive meters 
tor accurate measurement. 

capable of delivering appreciably more 
than this amount. 

Voltage sources having a relatively low 
internal resistance, such as conventional 
receiver power supplies designed to 
supply anything from, say, 30 mA up¬ 
wards, can easily supply an extra milli- 
amp to operate the meter without this 
having any significant effect on the 
voltage. 

Other voltage sources may be less 
obliging. Plate and screen voltages of 
resistance coupled audio stages, AGC 
voltages, or EHT voltages in CROs or 
TV sets, are typical examples. All are 
voltages involving a high resistance 
supply or, if you prefer it, a supply in¬ 
capable of delivering more than a frac¬ 
tion of a milliamp without incurring a 
serious drop in voltage. 

In these circumstances, it is not hard 
to appreciate that a meter which would 
draw as much, or more, current than 
the circuit itself, is bound to upset things. 
In fact, the voltage will usually drop so 


drastically that any reading on the meter 
is virtually worthless — exactly as in our 
tachometer/“donkey engine” analogy. 

In order to express the sensitivity of 
a particular voltmeter, we may refer 
to the current sensitivity of the basic 
meter movement or, more usually and 
more conveniently, to the resistance 
which the meter presents to the circuit 
under test. The latter is stated as being 
so many “ohms per volt,” the “per volt” 
meaning “per volt of the selected range.” 

A meter based on the 1 mA movement 
would be described as a “1,000 ohm per 
volt” meter, meaning 1,000 ohms for 
every volt of the full scale value of any 
range. Thus, on the 10-volt range the 
meter resistance will be 10,000 ohms; on 
the 50-volt range, 50,000 ohms, and so 
on. 

LIMITATIONS 

Such a meter is very useful but has 
decided limitations in certain circum¬ 
stances. It is popular because it is rela¬ 
tively cheap and robust and might fairly 
be described as a “general purpose” in¬ 
strument; one reserved for the “hack 
work” of an organisation, where only 
moderate accuracy is required and a 
certain amount of rough handling is all 
in a day’s work. 

The next step up in sensitivity is 
usually to the 100 microamp (uA) (.1 
mA), or 50 uA (0.5 mA) movement. 
These provide voltage ranges rated at 
10,000 ohms per volt and 20,000 ohms 
per volt respectively. Either one is sig¬ 
nificantly better than the 1,000 ohm per 
volt type. 

More sensitive meter movements are 
possible, as low as 10 uA in some cases, 
but it is easy to appreciate that they be¬ 
come increasingly delicate and expensive 
as the sensitivity increases. At some 
point we have to balance cost and reli¬ 
ability against the needs of the job in 
hand, and settle for a reasonable com¬ 
promise—or seek some other way to do 
the job. 

In practice, the 10,000 or 20,000 ohm 
voltmeters are probably the most popu¬ 
lar after the 1,000 ohm per volt type, 
and a good deal more so than they were 
a few years ago. They will do most 
jobs required in a service shop or labora¬ 
tory and, if not abused, will give long 
and faithful service. 

However, this is not the only approach 
to the problem. Many years ago some¬ 
one had the bright idea that the amplify¬ 
ing characteristic of valves might be put 
to good use to make a very sensitive 
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MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 21-2817 


MODEL RH.200 + 


MODEL RH.31 


MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50-250-500 
and 2.5 K (20.000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 
DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 
Capacitance: lOuF to .OOluF 
.001 uF to .luF. 

Decibels: —20 to 22 DB. 

£7/10/- including Sales-Tax 

Postage 5/- to It/- extra. 

MODEL RH-31 

* 20.0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 31” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 ( 20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms. 3K, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52’* x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/. including Sales-Tax 

$/• to 10/« extra. 


MODEL RH-50 


MODEL RH-114 

4,000 Ohms/V Multimeter. 
FEATURES: 

All 1 p.c. precision resistors. 
Small and light weight for con¬ 
venience. 

Wide ranges of measurement, 
with high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS: 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 

CAA.I/WJV 

AC Voltage: 0-10-50-250-500- 
1000V. 

DC Current: 0-10, 0-250. 
Resistance: Ranges Centre Scale 
0-20.000 Ohms 200 Ohms 
0-2Megs. 20000 Ohms 
Decibes: —20—22db, 20—36db 
(Odb lmW into 600 Ohms). 
Dimensions: 3J” x 42” x 12”. 
Net Weight: 0.91bs. 

£5/-/- including Sales-Tax 
with Leatherette Case, £6. 

Postage 5/* to II/. extra. 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350. 

35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 
Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16in x 6 5-16in x 22in. 
Weight: 1.41b approx. 

£15/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 

V (10,0$) Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 
Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 
0-2uF. 

Decibels: minus 20 to plus 63 
db. 

£11/17/6 including Sales-Tax 

Postage 5/- to 10/- extra. 

MODEL RH-5 

* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: 0.0001uF-0.005uF, 

005uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (31” x 51 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- including Sales-Tax 
Postage 5/- to 10/- extra. 


MODEL RH50 


MODEL RH.330 


MODEL RH.5 


TRANSISTOR HEARING AID 


FIRST PHONE MODEL FH-2 

This Hearing Aid is an ultra-modern unit. 
It incorporates the following outstanding fea¬ 
tures: 

Ample power and clear tone. 

Compact, smaller than a packet of cigarettes. 
Precision printed circuit design. 

Magnetic earphone. 

Separate Tone and Volume Controls. 

Battery used: UM3 or 915 Eveready. 

Packed in a presentation case. 

New Model £15/15/. 

Replacement Battery only Sh. 1/3. 

Postage Sh. 5/ extra. 


MODEL RH-955 

50,000 OPV 

"Sensitivity: 

50.000 ohms per volt DC 
5-000 ohms per volt AC 

*6 Ranges: 

T>C voltage: 0-2.5-10-50-250-1000 
volts. 

AC voltage: 0-2.5-10-50-250-1000 
volts. 

DC current: 0-100uA. 0-10-100- 
500mA. 10 Amps, (all at 250mV> 

Resistance: 

Ranges Centre scale 0-20.000 ohms 


SPECIFICATIONS: 

SENSITIVITY 

200 ohms 0-0.2 megs. 2.000 ohms 
0-2 megs. 20.000 ohms 0-20 megs. 
0.2 megs. 

Decibels: —20 plus 46. 
db 5 ranges (0 db lmW into 
600 ohms). 

* Dimensions: 7in x 5Viin x 3in. 
With Plastic Pouch Test Lead Kit. 

♦Meter sensitivity: 20uA. 

£19/17/6 including Sales-Tax 
Postage «/• to 10/- extra. i 


MODEL RH-955 


RADIO HOUSE PTY. LTD. 

308 Pitt St., Sydney. Also at 760 George St. 61-4928 and 6 Royal Arcade. 26-3846 
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voltmeter without the need for an 
unduly sensitive meter movement. 

AU that was necessary, it was reason¬ 
ed, was to connect the meter in the plate 
circuit of the valve and apply the un¬ 
known voltage to the grid. Since the 
grid circuit could be made to have a 
very high resistance, very little loading 
would be presented to the circuit under 
test, while the valve would very con¬ 
veniently convert the grid voltage to 
plate current suitable for operating the 
meter. 

Happily, the idea worked, although 
not without some limitations. Because 
of these the arrangement was initially 
restricted to rather specialised applica¬ 
tions, until someone else had another 
bright idea: to use two valves in a 
balanced bridge circuit. From then on 
the VTVM never looked back and 
quickly took its place alongside the more 
conventional multimeters. 

ADVANTAGES 

And what does it have to offer? In 
the first place a very high sensitivity. A 
typical input resistance is 11 megohms, 
this being constant for all ranges. There 
are not many circuits which will be 
seriously loaded by such a high resist¬ 
ance, so that it approaches the ideal 
in this respect. 

In spite of this high sensitivity, it 
needs only a 1 mA or .5 mA meter 
movement which, all else being equal, 
will be cheaper and more robust than 
higher sensitivity types. In addition, the 
circuit has a natural protective quality, 
such that it is virtually impossible to 
seriously overload or damage the meter 
movement, no matter how wrong the 
ran«£ selection may be. 

Also, the high sensitivity lends itself 
to the measurement of EHT voltages 
by the addition of a relatively simple 
high voltage probe, which usually func¬ 
tions to multiply all the existing ranges. 

In short, a high sensitivity meter of 
rugged disposition and virtually in¬ 
capable of being “bashed.” What more 
could anyone ask? 

To be fair, we do not get all this for 
nothing. The VTVM is virtually useless 
out of reach of a power point, and this 
sometimes limits its use in the field 
where spare power points are not always 
as plentiful as one would like. 

SIZE AND SENSITIVITY 

Also, the VTVM is usually heavier 
and bulkier than its simpler counterpart 
(there are no “pocket” versions as yet), 
again making it less popular outside the 
workshop. 

In the matter of sensitivity, its advan¬ 
tage over the straight moving coil ver¬ 
sion is not a constant factor. Since its 
input resistance is constant at 11 meg¬ 
ohms, the greatest advantage is on the 
low voltage ranges. For example, the 
resistance of a 3 volt range on a 10,000 
ohm per volt meter is only 30,000 ohms; 
poor compared with 11 megohms. 

However, the same meter on the 500 
volt range has a resistance of 5 meg¬ 
ohms, only slightly worse than the 
VTYM. On the 1,000 volt range the 
two would be almost identical. 

So there it is. Both meters have their 
place in the scheme of things and the 
“best” will be the one which best suits 
a particular job or set of circumstances 
—not forgetting the economic factor. 


I wish to operate a six 
volt lamp from a six- 
volt transformer. The 
lamp requires only one 
amp but the transfor¬ 
mer is marked five 
amps. What size resis¬ 
tor is required to reduce 
the current to a safe 
value? 

This question, or something very like 
it, is a common one in our mail bag. 
Unfortunately, it indicates complete con¬ 
fusion over the behaviour of electric cur¬ 
rent, or the meaning of the various rat¬ 
ings marked on electrical equipment. 

What’s more it is rather difficult at 
times to convince the questioner that 
no resistance is necessary and that it 
is perfectly safe to go ahead and con¬ 
nect the lamp to the transformer, “ex¬ 
cessive” current rating notwithstanding. 

Yet it is quite true. If the lamp is 
rated at six volts, then all that matters 
is whether, in fact, six volts is applied 
to it. If this condition is satisfied, then 
the correct value of current will flow 
in the lamp automatically. 

The important point to grasp is that 
the transformer (or any other supply for 
that matter) cannot “force” extra cur¬ 
rent through the lamp, in the rather 
mysterious manner which seems to be 
envisaged by our questioner. 

TRANSFORMER RATING 

The confusion probably arises from 
the fact that a transformer is normally 
given a current rating. To the uniniti¬ 
ated, the inference drawn from this is 
that this is the order of current which 
will flow in any component connected 
to it. 

In fact, the resistance of the lamp 
and the voltage applied to it are the 
only factors which control the flow of 
current. (For the moment, we may as¬ 
sume that the lamp is a pure resistance). 

This being so, the beginner might 
reasonably ask why it is necessary to 


quote a current rating for the trans¬ 
former. The answer is simple. This 
figure is intended to indicate the MAXI¬ 
MUM value of current which may 
safely flow through the transformer, 
without it overheating. 

Another factor which probably contri¬ 
buted to the above misunderstanding 
concerned the older style radio receivers 
and the power supplies they used. Be¬ 
cause they commonly used directly heat¬ 
ed rectifiers they came into operation 
almost immediately the power was turn¬ 
ed on. The receiver proper, on the 
other hand, used indirectly heated valves 
and took a minute or so to warm up 
and commence drawing current. 

This applied particularly to the power 
output stages, which normally draws 
the bulk of the current, and it was fre¬ 
quently stated that component break¬ 
downs were aggravated by overload dur¬ 
ing this period, and before the output 
valve(s) commenced to draw their 
share of current. 

This, apparently, has given rise to the 
idea that the current which normally 
would flow through the output valves 
“had to go somewhere,” and hence 
finished up being forced through other 
components, to their detriment. 

VOLTAGE 

What really happened concerned the 
power supply’s voltage behaviour. Many 
power supplies, and the older types in 

I iarticular, had very poor voltage regu- 
ation. When the current drain was low 
the voltage would rise sharply, perhaps 
by 100 or more, and it was this that 
caused damage to components. 

In most cases there was no current 
flow involved, because it was capacitors 
which were most likely to be damaged 
bv the higher voltage. To be sure, if 
the condition was prolonged, as by a 
faulty output valve, excessive current 
through some components could cause 
damage, but it must be appreciated that 
the excessive current was due solely 
to the excessive voltage. 
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Designing A 

FULLY CALIBRATED OSCILLOSCOPE 

The fiirsf of three—or perhaps four—articles dealing with a new, direct- 
coupled and fully calibrated 3-inch oscilloscope, this article discusses 
some of the design aspects invoked in a unit of this type. A detailed 
description of the new instrument will appear in the next issue. 

By Jamieson Rowe 


T HE modern cathode ray oscilloscope, 
like most present-day measuring in¬ 
struments, is a good deal more sophis¬ 
ticated than its counterpart of 20 years 
ago. Technological advances in the in¬ 
tervening years have brought about 
this development, both by creating the 
need for more complex measuring in¬ 
struments, and by providing the means 
by which such instruments could be 
developed. 

Formerly, most voltage and current 
measurements were performed with 
meters, due to the relative rarity of 
complex waveforms; the oscilloscope was 
used simply as a means of “looking” at 
voltages or currents to inspect for dis¬ 
tortion. hum or noise. Nowadays, com¬ 
plex waveforms and pulses are probably 
more common than the sinusoidal 
variety. Accordingly the oscilloscope 
finds itself being used, more and more, 
for amplitude measuring purposes in 
addition to its use as a means of obser¬ 
vation. 

Measurements of time duration have 
undergone similar changes. Where once 
it was sufficient to measure the frequency 
of a signal with a frequency meter, or 
by comparing it with a signal generator, 
or perhaps by measuring its component 
frequencies on a wave analyser, now it 
often becomes necessary to measure the 
duration of various parts of a wave¬ 
form by means of an oscilloscope having 
a true “time” base with calibrated sweep 
speeds. 

In short, to enable it to be used to 
examine fully modern electronic cir¬ 
cuitry, the cathode ray oscilloscope must 


be calibrated in terms of deflection am¬ 
plitude and in terms of timebase sweep 
speed. It also needs to have various 
other facilities, which we will now 
examine. 

Perhaps the first section of the oscillo¬ 
scope to consider is the vertical deflec¬ 
tion or “Y” amplifier, which amplifies 
the signals which it is desired to examine 
prior to their application to the vertical 
deflection plates of the cathode-ray 
tube. 

In a modern oscilloscope, the first 
requirement of the Y amplifier is that 
it should have a reasonably wide band¬ 
width. The basic reason for this is to 
enable the oscilloscope to be used to 
observe and measure rapidly changing 
waveforms. 

If the Y amplifier cannot amplify 
high frequency signals, it will not be 
able to present to the deflection plates 
a faithful replica of rapidly varying 
signals and the pattern shown will be 
distorted. Any measurements made will 
therefore be in error, so it is essential 
that the Y amplifier high-frequency re¬ 
sponse is extended as far as possible. 

What limits the amplifier high fre¬ 
quency response? Mainly, valve and cir¬ 
cuit stray capacitance. At higher fre¬ 
quencies, the reactance of such stray 
capacitances drops, shunting signal paths 
and valve plate loads to reduce the gain. 

To try to shift these effects to fre¬ 
quencies higher than those which it is 
desired to amplify, it is usual to use 
lower value plate loads than those for 
low-frequency amplifiers. This allows 
higher frequencies to be reached before 


the falling reactance of stray capacitance 
starts to have a shunting effect. 

Just how far the plate load values 
can be reduced will depend upon the 
sensitivity of the cathode ray tube, and 
the required deflection sensitivity of the 
final instrument. This is because lower¬ 
ing the plate load of a valve reduces the 
voltage gain of the amplifier stage. 

By using a valve having a high trans¬ 
conductance figure it is possible to get a 
reasonable gain with quite low values 
of plate load resistor, but a compromise 
is involved and there will always be a 
value of plate load which will represent 
the lowest practical figure. 

To reduce the gain figure required 
of the amplifier, it is possible to employ 
a cathode ray tube having a greater 
deflection sensitivity than normal. Thus 
many commercial wide-band oscillo¬ 
scopes employ tubes of the post-deflec¬ 
tion acceleration type, which achieve 
high deflection sensitivity by deflecting 
the electron stream before the final 
acceleration—when it is easier to deflect. 
Such tubes may have deflection sensi¬ 
tivities 4 or 5 times that of normal tubes 
of comparable size and operating voltage 
requirements. 

NOT POSSIBLE 

For an oscilloscope designed for home 
construction, however, it is not possible 
at present to employ a post-deflection 
acceleration tube. This is because such 
tubes are generally rather more expen¬ 
sive than normal types, and are in quite 
poor supply. We* are thus limited to the 
normal type of tube, with its somewhat 
lower sensitivity. 

Various techniques may be employed 
to increase the high frequency response 
of the deflection amplifier once the 
anode loads of the valves have been 
reduced to a value giving the minimum 
allowable amplifier gain. Since a major 
part of the stray capacitance associated 
with each valve anode circuit is con¬ 
tributed by the input capacitance of the 
following stage, the use of cathode-fol¬ 
lower stages between each amplifier 
stage will help. 

This is because a valve connected in 
the cathode follower configuration has 
an effective grid-cathode capacitance 
given by its true grid-cathode capaci¬ 
tance multiplied by the factor (1-A), 
where A is the stage gain and is less 
than one. This gives an effective grid- 
cathode capacitance which is much 
lower than that of a normal common- 
cathode stage. 

If a pentode cathode follower stage 
is used, with the screen grid tied to the 
cathode as far as the signal is con¬ 
cerned. the grid-screen capacitance is 
reduced by the same factor. Thus the 
use of a cathode follower, and particu¬ 
larly a pentode cathode follower, after 
an amplifier stage reduces the total stray 
capacitance at the amplifier plate and 
allows the high-frequency response to be 
extended. 

The low output impedance of the 
cathode follower also reduces high-fre¬ 
quency attenuation produced by inter¬ 
action between the input capacitance of 
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A view of the front panel of the oscilloscope which will be described next 
month . A three-inch instrument built in our standard large instrument 
case, it has a calibrated timebase as well as the more usual calibrated 


Y amplifier . More details are given in the text . 

AA 














the next amplifier stage and the effective 
source impedance of the circuit feeding 
it. 

Another technique used to extend the 
high-frequency response of the amplifier 
involves the use of peaking inductors. 
These may be used in two ways, termed 
“shunt” and “series” peaking. 

Shunt peaking is performed by con¬ 
necting a small inductor in series with 
the plate load of each amplifier valve, 
as indicated in Figure 1. The inductor 
may be considered as compensating the 
plate circuit for the shunting effects of 
the stray shunt capacitance Cs. As the 
frequency rises, the reactance of the in¬ 
ductor will rise with it. tending to in¬ 
crease the total plate load impedance 
and oppose the fall in gain due to the 
lowering of the reactance of Cs. 

WILL RESONATE 

In fact, the inductor will resonate 
with the stray capacitance Cs and tend 
to give a consequent increase in plate 
circuit impedance at a certain frequency. 
By selecting a suitable value for the in¬ 
ductor. this frequency may be arranged 
to occur where the uncompensated cir¬ 
cuit has fallen somewhat in gain. 

If the load resistor has a value which 
is small compared with the reactance of 
Cs or Lp at resonance, the rise in im¬ 
pedance of the compensated plate cir¬ 
cuit will exceed its former fall, and 
result in a peak in the gain of the stage. 
This is represented by curve “C” in 
Figure 2, labelled “over compensated.” 

This has extended the frequency re¬ 
sponse considerably, it is true, but the 
gain peak and an accompanying phase 
shift (not shown) cause the stage to 
exaggerate and otherwise distort tran¬ 
sients in signals passed through it. The 
values of RL or Lp must accordingly 
be manipulated to lower the ratio of 
reactance to resistance (“Q”) and thus 
flatten the gain peak. 

Optimum performance will be obtain¬ 
ed from the stage when the ratio of 
reactance to resistance is slightly less 
than 0.5, at a resonance frequency 
which equals the frequency at which the 
uncompensated gain of the stage is 
0.707 its mid-frequency value. The re¬ 
sponse corresponding to this “correctly 
compensated” condition is represented by 
curve “B” of Fig. 2. The response of 
the stage prior to shunt peaking is shown 
by the curve “A.” 

TERM EXPLAINED 

Incidentally, it may appear strange 
that this form of peaking is termed 
“shunt,” when the peaking inductor is 
placed in series with the plate load re¬ 
sistor. This is because the inductor, and 
the resistor with which it is in series, 
are in SHUNT with the valve plate and 
the following grid, as far as the signals 
are concerned. (The HT line is at 
chassis potential as far as the signal is 
concerned.) 

With series peaking, the inductor is 
placed in SERIES with the signal path, 
being connected between the valve plate 
circuit and the following load circuit. 
By suitably arranging the value of the 
inductor, a series resonance is produced 
—again with stray capacitance—and the 
drop in gain is counteracted. 

Series and shunt peaking techniques 
may be used together, to obtain the 
maximum gain-bandwidth figure for a 
particular stage or amplifier. Thus in 
the vertical amplifier of the oscilloscope 
to be described next month, shunt peak¬ 
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Fig . 3: The response of the Y amplifier of the instrument to be described 
next month . It is obtained by using cathode follower buffer stages and 

both series and shunt inductive peaking . Note the absence of peaks. 


ing is used for each amplifier stage to¬ 
gether with series peaking between the 
final stage and the tube deflection plates. 
As Figure 3 shows, the final response 
obtained is 3dB down at 3.75 Mc/s, and 
6dB down at 5 Mc/s, making the instru¬ 
ment excellent for general laboratory or 
television servicing use. 

The bandwidth of the Y amplifier 
should not only extend upward as far 
as possible, but should also extend 
downward — preferably right down to 
zero frequency or “DC.” This allows 
the oscilloscope to be used to examine 
slowly-changing phenomena, and to re¬ 
produce waveforms having extended 
“flat” sections without distortion. It 
also allows the measurement of con¬ 
stant or DC components of waveforms 
—a characteristic which is often impor¬ 
tant to the operation of modern circuits. 

Extending the response of the ampli¬ 
fier down to zero frequency is not only 
an advantage operationally; it actually 
simplifies the design, as far as low-fre¬ 


quency response is concerned. With a 
direct-coupled amplifier, there are no 
coupling capacitors to cause low-fre¬ 
quency roll-off and, by using a balanced 
amplifier, cathode bypass capacitors are 
not required. Thus th e circuit has no 
inherent tendency to attenuate low fre¬ 
quencies. 

In passing, it is worthwhile to note 
that extending the response of an ampli¬ 
fier down to zero frequency is equiva¬ 
lent to extending its low frequency res¬ 
ponse an INFINITE number of octaves 
or decades. This is because decades and 
octaves are ratios, and a ratio scale 
never ends — there are always smaller 
or larger ratios. 

In the instrument to be described next 
month, the Y amplifier has been direct 
coupled throughout, and therefore may 
be used to examine phenomena which 
change very slowly. It is provided with 
an input isolating capacitor which may 
be switched into circuit if the direct- 
coupled facility is not required. The 



PICTURE TUBE OUT? 


Now you can buy direct from 
the factory 

MOST 
TYPES 

No charge for testing, installation available 

WE BUY OLD TUBES 


£8 


PLUS EXCISE TAX 
AND OLD TUBE 


For further information phone 92-7743 

SURE BRITE PICTURE TUBES 

REAR OF 198 PACIFIC HWY., CROWS NEST 

Entrance Rockland Road. 


-AS. 
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27XA CRYSTAL 
CARDIOID 

FIRST OF ITS T 
IN AUSTRAL! 


Retoil £5 1 0 

Flus$ai«f&lO 7 

UrVi 


f Unnecessary background noise reduced. Front to 
Back ratiotjftb. 

\y4~ ' 

• Troublesome feedback reduce* 

acteristic with this High grade High ouTpuf~~umt. 


• Wide frequency range achieved with this fully pro¬ 
ofed Crystal Element. 

Attractive Case for Stand Or Hand operation fin¬ 
ished in two-tone Beige colour and 12 feet of 
Cable. 



AGENTS P. K. Northover & Co. — Nail Muller Ltd. — Homocrafts (Tas.) Pfy. Ltd. — Jacoby, Mi+chall & Co. Pfy. Ltd. T. H. Martin Pty. Ltd. 



UNIVERSITY OF NS.W. 
RADIO CONVERTER 

Reedy to use 

Works with the smallest Transistor, 
your mantel or car radio WITHOUT 
ALTERATION. Size 3in i 2in * I in. 
PRICE tS. Battery 7/4 eztra. 


24w All Transistor Stereo Amp. 

Write for list of ports and price for following: 
PART 613. 24w, STEREO. 3 PRINTED CIRCUITS, £2/10/0. 
Port 614.24w. Stereo Basic Kit. 

Port 419. 24w. Stereo complete kit of ports. 

NOW . . . R.C.S. moke available in one complete kit oil 
the components for the famous R. and H. sets “ 
Remember, these ore not so-called "identical" or 
enough" parts—THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pack¬ 
age deals are available direct to YOU by maH. 

30-WATT P.A. AMPLIFIER 

Pert 598. 30 watt P.A. Amplifier, complete kit of parts 

. r £27 


npl 

to the smallest screw (postage l(., 

Part 597. 30 watt P.A. cabinet 4 hardware kit (post. 
Part 401. 2 Unit Intercom. 

Part 402. RF and Audio Transporta 4 
Part 403. RF Section Transporta 4 
Part 404. RF Section RF Transporta 7 
Part 405. Audio Section 500 mw 


£/) 


£5/4/ 
£7/4/3 
£9/19/3 
£7/14/3 
£ 10/4/1 
£4/13/9 



i T _ y [ . 

- PERSONAL 

TRANSISTOR RADIO 

1 transistor. 1 diode No. S93 

59/6 READY TP OPERATE 


Do-it-vourself kits of parts as above. 
No. S62. 49/6, 

Postage 1/-. No C.O.P/s. 


THSSS SITS AND COMPLETE KITS POSTED TO YOU DIRECT? WRITE POR PARTS LIST! 



Farts listed 

below 

TRANSISTOR COILS 
AND IF'S. 

Port No. 

174 

Single Tuned IF 455 Kc 

14/2 

175 

Single Tuned IF 455 Kc 

14/2 

176 

Double Tuned IF 455 Kc 

16/2 

177 

Double Tuned IF 455 Kc 

16/2 

178 

Double Tuned IF 455 Kc 

16/2 

179 

Transport# IF 

15/10 

248 

Osc. Coil 

14/2 

249C Aerial Coil with rod 

£1 

252 

RF Coil 

14/2 

253 

Car Aerial Coil 

15/8 

221 

Aer. coil valve 

15/8 

222 

RF coil valve 

14/2 

118 

IF Var. Fel. 455 Kc 

18/9 

119 Standard IF valve 455 Kc 
Seles tax included. 

16/2 


B.C.S. 

Radio Ply. Ltd. 

651 Forest Rd„ BEXLEY, N.S.W. 
LW3491, LW5385. 

FILTERS 


Part No. 


II 

Aer, Filter Kit 

116/8 

26 

} emp Line Filter 

39/9 

27 

2 emp Line Filter 

48/9 

(Salas tax incl.) 



DIALS AND KNOBS 

453 

Dial and Knob 300pf Gang 

12/6 

458 

Dial end Knob 300pf Gang 

12/6 

Salas tax included 



ovoiloble oil electricoi ifrorcs 


PRINTED CIRCUITS 

Part No. 

558 Amp. Audio Transporta 6 end 7 

2S/ ; 

559 RF Section Transporta 6 25/- 

562 RF Section Transport# 7 25/- 

567 RF Stage 3 gang Transporta 7 25/. 

568 TV Video Strip R. end H. 25/- 

569 Audio end RF Transport# 4 25/- 

577 University Convert# 62/1C 25/- 

578 Basic Converter 6I/9C 25/- 

580 Car Radio 37/6 

586 Preamplifier 61/IIP 25/- 

587 Preamplifier 61/1IPI 25/- 

591 30 W.P.A. Amplifier 35/- 

599 Mullerd 3/3 Stereo, each 25/- 

606 Mullard 10/10 Stare*—pr. 65/- 
Setes tax included 
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amplitude calibrations of the amplifier 
apply equally to varying and “static” 
components of waveforms being meas¬ 
ured. 

As the accuracy of calibration of such 
an amplifier will tend to alter with valve 
and component ageing, some means must 
be provided whereby re-calibration may 
be performed periodically. In the instru¬ 
ment to be described, a pre-set Y ampli¬ 
fier gain adjustment is provided for this 
purpose. 

REFERENCE SIGNAL 

To provide an accurate reference sig¬ 
nal for calibration purposes, it is usual 
to provide an oscilloscope of this type 
with a source of fixed-amplitude, con¬ 
stant frequency signals. Accordingly, the 
circuit of our new instrument contains 
a neon-tube clipper circuit which delivers 
a reference 50 cycle, 1 volt peak-to-peak 
signal to a terminal on the front panel. 

The fixed amplitude of this reference 
signal is used in calibrating the Y ampli¬ 
fier, while the frequency is used in cali¬ 
brating the sweep speeds of the time- 
base. A single cycle of the signal lasts 
for 20 milliseconds, a handy period for 
calibration purposes. 

The timebase should now claim our 
attention. As we have seen, this should 
be calibrated so that the oscilloscope 
may be used to measure the duration of 
signals under inspection. 

Most calibrated timebases have as 
their basis the Miller Integrator, asso¬ 
ciated with one of a variety of turn-off 
and re-initiation circuits. The version 
selected for our new instrument is that 
employed in recently-described instru¬ 
ments, the Transitron-Miller circuit. A 
feedback cathode follower valve is used 
to reduce the flyback time at high sweep 
speeds, as shown in Figure 4. 

This circuit is not quite as versatile 
as some of the more exotic versions of 
the Miller circuit, but it is capable of 
giving quite adequate preformanc e and 
uses fewer components. 

Three factors control the run-down 
or “forward trace” speed of the Miller 
circuit. These are the grid supply voltage 
Ein, the value of the series grid resistor 
R, and the value of the feedback capa¬ 
citor C. The rate at which the Miller 
valve plate voltage falls —linearly — 
is in fact given by the ratio Ein/RC. 

In our new instrument the values of 
R and C are switched to give the 
“coarse” adjustment of sweep speed. 
Three high-stability resistors and four 
capacitors are used to give seven decade 
ranges, from 1 second per centimetre to 
! microsecond per centimetre. 

VOLTAGE DIVISION 

Intermediate sweep speeds are obtain¬ 
ed by switching the value of input vol¬ 
tage Ein. A low impedance voltage divi¬ 
der formed from precision high-stability 
resistors allows the “xl” input voltage 
to be divided by 2 and 5, giving “x2” 
and “x5” multipliers for the basic time/ 
cm calibration. 

Calibration of the sweep speeds is 
carried out by a pre-set control adjust¬ 
ing the voltage across this divider, there¬ 
by setting all speeds at the same time. 
A control shunting the divider is also 
provided, for use as a “speed vary” 
control where calibration is not required. 
(This control must be turned to the 
maximum resistance extreme, marked 
“Cal,” when not being used, for it 
naturally upsets the calibration if left 
elsewhere.) 
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An oscillogram of the reference sig - 
nalavailable from the "Ca/" terminal 
of the new instrument. It is fixed in 
amplitude and frequency. 



itself well to sweep speed calibration. 

It will operate over a very wide range 
of speeds with standard component 
values. 

To provide positive and reliable time- 
base synchronisation it is necessary to 
employ a Schmitt trigger circuit ahead 
of the Miller circuit. The Schmitt circuit 
develops constant amplitude rectangular 
pulses from any synchronising signals 
larger than a certain minimum size. Its 
operation and that of the Miller tran- 
.sitron timebase were discussed in some 
detail in the September, 1962, issue. 

The Schmitt circuit may be operated 
in two modes. In one mode it switches 
effectively at every zero crossing of the 
srnal, and does so for all signals above 
the critical size. This mode is the most 
often used, and is marked “Auto” since 
in this mode the timebase will syn¬ 
chronise automatically to all signals. 

In the second mode of operation the 
point on the synchronising signal wave¬ 
form at which the Schmitt circuit 
switches is adjustable. A polarity switch 
and a “Trig. Level” control allow the 
timebase to synchronise the start of its 
sweep with any desired part of the signal 
under inspection. 

The final section of the oscilloscope 
to be considered in this discussion is 
the horizontal or “X” deflection ampli¬ 
fier. 

In order that the X amplifier may 
handle low sweep speed waveforms with¬ 
out introducing distortion, it should be 
direct-coupled. It should also have a 
good high-frequency response, in order 
that it may faithfully amplify the higher 
sweep speed waveforms. It should have 
a hrh order of gain stability, in order 
that the timebase calibrations may re¬ 


main accurate for reasonable periods of 
use. 

In the instrument to be described next 
month, the X amplifier is direct coupled 
and has a bandwidth of some 400 Kc. 
This gives excellent sweep linearity at 
all sweep speeds, and also allows the 
amplifier to be used if required for the 
amplification of signals other than the 
sweep sawtooth. 

The amplifier consists of two pentode 
valves connected in the so-called “long¬ 
tailed pair” or cathode-coupled con¬ 
figuration. Additional cathode resistors 
are used to give each valve a consider¬ 
able amount of negative current feed¬ 
back, to achieve the required gain 
stability. 

A control connected between the two 
valve cathodes is normally set for full 
resistance, but can be turned to pro¬ 
gressive reduce the negative feedback 
and thus increase the amplifier gain at 
the expense of stability. This control 
thus varies the width of the trace, and 
is used as a sweep magnifier to allow 
small transients to be examined in de¬ 
tail. 

Horizontal shift of the trace is carried 
out by varying the bias on one of the 
valve grids. The action of the shift 
control is thus amplified along with the 
signal when the sweep magnifier control 
is turned up. so that any portion of the 
trace can be centred on the screen 
whether the sweep is magnified or not. 
This would not be so if the shift control 
was simply an adjustment of deflection- 
plate potential. 

This brings our preliminary discussion 
of the new oscilloscope to a close. Next 
month we will give a full description of 
the instrument, and detail the procedure 
by which it is calibrated ready for use. 

(To be continued.) 


>—TELEVISION—. 

Standard Components Pty. Ltd., 

Have vacancies for 2 television technicians, 
for specialised repair, trouble shooting, and 
alignment of television tuners. 

Applicants must have at least 3 yrs. experience 
in television servicing, or factory testing and 
trouble shooting. I.F. or tuner alignment ex¬ 
perience would be an advantage. This is a 
permanent position and top salary will be paid. 

Hours, 8-30 to 5 p.m. 

Apply the Manager — 

Standard Compononts Pty. ltd. 

23 Taylor St., Annandalo. MW3254, MW4697 


ALWAYS RELY ON R.D.S. 

Stockists of Television 
parts, Picture Tubes and 
D Turrets 

S We can supply ell Radio and 
Electrical Components and are 
agents for the famous Hotpolnt 
Radio Sets. Distributor* of Test 
Equipment, Valve and Circuit Taster, Multi¬ 
meters, etc A complete Mail Order Service 
for the Countryman. Call, write or phone to 

The independent Wholesaler 

RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 

869 GEORGE STREET SYDNEY. 
Phone MAI876. Open Saturday Morn. 
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An outstanding achievement 
in stereo sound recreation 


MODEL 55S UNIDYNE 

The worlds most widely used in¬ 
door — outdoor uni-directional 
microphone. Extremely rugged unit. 
Price: £40.16.0. 


HIGH FIDELITY PHONOGRAPH CARTRIDGES 


When used with Shure Professional Inde¬ 
pendent Tone Arm, or other top quality arms, 
the new “Stereo Dynetic” Cartridges recreate 
sound with incredible fidelity and smoothness 
from stereo and monophonic records. Ultra¬ 
light tracking preserves the record surface 
and decreases needle wear. PRICE: £17/10/0. 

New M33 and M77 

An outstanding achievement in 
stereo sound re-creation. Fea¬ 
tures completely new. super- 
rugged, high-compliance stylus 
assembly, encased in plastic 
"grip’' —permits instant stylus 
changing. Special shielding prevents hum pickup. 
High output, highest fidelity, superb channel 
separation. PRICES: M33-5 and 7 £27/15/0, M77 £20. 
M33-5 (with .0005" diamond) tracks V* to IV 2 grams 
M33-7 (with .0007" diamond) tracks IV 2 to 3 grams 
M77 (with .0007" diamond) tracks 4 to 6 grams 

M7D (illustrated) and M3D 

Available with standard stylus 
or in combination with re¬ 
nowned N21D Stylus. Ac¬ 
claimed "best buy" by thou¬ 
sands of satisfied audiophiles 
throughout the world. 

^ PRICES: M7D £13/6/8. 

M3D £17/10/0 

SHURE PRODUCTS 

THE ALL IMPORTANT 
SOURCE OF SOUND 


MODEL 275S CERAMIC 

A new high impedance ceramic 
microphone, adaptable to hand¬ 
held, stand-mounted or lavalier use. 
Price: £7.9.3. 


NEW/ MODEL 201 

a professional design ceramic at 
lower cost. Excellent for Ham and 
fixed station use. Price: £8.16.5. 


N S W 

ARROW ELECTRONICS PTY. LTD., 422 Kent Street. Sydney. 
BROADWAY ELECTRONICS PTY. LTD., cnr. Broadway and City 
Roads, Sydney. 

GENERAL ACCESSORIES PTY. LTD., 30 Buckland St.. Chippendale 
GEORGE BROWN & CO., 267 Clarence Street, Sydney. 
MASTERSOUND PTY. LTD., 404 Kent Street, Sydney. 

MAURICE CHAPMAN HI FI, 158 Clarence Street, Sydney. 

RADIO DESPATCH SERVICES, 841 George Street. Sydney. 

UNITED RADIO DISTRIBUTORS, 175 Phillip Street. Sydney. 


FURTHER DETAILS MAY BE OBTAINED 
FROM THE FOLLOWING STOCKISTS. 

Q'LAND 

BRISBANE AGENCIES, 16 Stanley Street, South Brisbane. 
CHANDLERS PTY. LTD., cnr. Albert and Charlotte Streets, Brisbane. 
COMMERCE AUST. LTD., 235 Edward Street, Brisbane. 

A. E. HARROLD PTY. LTD., 123 Charlotte Street, Brisbane. 
LAWRENCE & HANSON ELECTRICAL CO. (Q’ld) LTD., Boundary 
Street, Spr.ng Hill. * 

TRACKSON BROS. PTY. LTD., 157 Elizabeth Street, Brisbane. 

W.A. 


1 


VIC. 

ELECTRONIC DEVELOPMENTS, 37 Swanston Street. Melbourne. 
HOMECRAFTS PTY. LTD., 290 Lonsdale Street, Melbourne. 

J. H. MAGRATH & CO. PTY. LTD., 208 Little Lonsdale St., Melb. 
THOMAS’ PTY. LTD., 161 Exhibition Street, Melbourne. 
WARBURTON FRANKI MELB. PTY. LTD., 355 Lonsdale St., Melb. 
WILLIAM WILLIS & CO., 428 Elizabeth Street, Melbourne. 


ALBERTS TV & HI FI CENTRE, 832a Hay Street, Perth. 
ATHOL M. HILL, 842 Hay Street, Perth. 

S.A. 

NEWTON McLAREN LTD., Leigh Street, Adelaide. 

TAS. 

HOMECRAFTS PTY. LTD., 199 Collins Street, Hobart. 


44 WARREN STREET, 
THE VALLEY, BRISBANE, 
PHONE 26-754 


_AE 


Audio Eng 


PTY. 

ineerf ltd 


422-4 KENT STREET, 
SYDNEY 
PHONE BX6731 
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For the Experimenter - 

Jl ONE- TRANSISTOR 
REFLEX RECEIVER 

Here is a little set which should appeal to all beginners—and perhaps 
to many of our more experienced readers too. It is only a one transistor 
receiver, but what a performer! Using voltage-doubling diode detection, 
reaction and reflexing, it will out-perform many two transistor circuits 
yet is simple to operate. Beginners will find it an economical and highly 

instructive project. 


valves or transistors are used for RF 
and audio amplification, and a valve, 
transistor, or diode for detection. 

Fig. 1 (b) shows the block diagram 
for a receiver which performs the same 
functions as the receiver shown in the 
first diagram. Instead of employing a 
second valve or transistor to amplify the 
output from the detector, however, this 
circuit uses the first transistor over again. 

In other words, a single amplifier stage 
is made to perform two tasks — that 
of both RF and audio amplifiers. It am¬ 
plifies the RF signals before detection* 
and the demodulated audio signals after 
detection. 

As the signals are bent back and 
passed through the first stage again, this 
circuit is given the name “reflex,” which 
means “bent back.” Circuits using reflex 
amplification are most economical, for 
they make one stage perform the tasks 
of two “straight” stages. 

The use of reflex amplification is one 
way in which our little receiver obtains 
its high sensitivity. The second way is by 
employing reaction or regeneration 
around the transistor. 

To understand the operation and func¬ 
tion of reaction, refer to figure 2. In (a) 
is shown the circuit of a simple RF 
amplifier stage, of the type used in the 
receiver to be described. 

The stage has a tuned input circuit, 
to which the transistor base is matched 
by means of a tap near the lower end of 
the coil. The transistor input impedance 
is thereby shunted across only a small 
part of the tuned circuit, and does not 
effect the tuning sharpness or Q as much 
as if it were connected across the com¬ 
plete tuned circuit — the latter pro¬ 
cedure being possible with valves due to 
their high input impedance. 

STILL LOADS 


By Jamieson Rowe 


W ITH this little set in a typical sub¬ 
urban location, the author was able 
to receive at full headphone strength all 
the local stations, and one or two of 
of the nearer country stations at “just 
listenable” volume. This was during the 
day, and with neither aerial nor earth! 

With an earth but no aerial, local 
stations will overload the set unless the 
volume control is turned almost fully 
off. And at night with an aerial loosely 
coupled to the set, it will pick up stations 
from neighboring States. Its performance 
is really outstanding. 

The set derives its sensitivity from 
three circuit functions — voltage doub¬ 
ling detection, reflex amplification, and 
reaction or “regeneration.” The reaction 
also has the effect of cancelling the tuned 


circuit losses and thereby improving the 
selectivity or “tuning sharpness.” 

To explain the operation of the re¬ 
ceiver in detail, we will examine these 
functions in isolation. The first we will 
examine is reflex amplification, often just 
called “reflexing.” 

In figure I (a) we see a block digram 
for a small receiver. It consists of an 
RF amplifier to amplify the tiny aerial 
system voltages, a detector to extract 
the signal information from the RF car¬ 
rier, and an audio amplifier to build up 
the detector output voltages and drive 
the earphones. 

As the signals progress from one sec¬ 
tion of the circuit to another, and pass 
through each section once only, the cir¬ 
cuit is described as “straight.” Separate 



☆ 


Fig . 1: A diagram 
used to illustrate 
the difference be - 
tween "straight" 
and "reflex" re¬ 
ceivers . The fin¬ 

ished receiver is 
shown at the top 
of the page . 


☆ 


The transistor still has appreciable load¬ 
ing effect, however, which is one of the 
reasons why reaction is necessary. 

The transistor receives forward bias 
current from a voltage divider formed by 
resistors R1 and R2, the latter being 
bypassed sq that the lower end of the 
tuned circuit is at earth potential as far 
as the RF signals are concerned. An emit¬ 
ter swamping resistor is used to improve 
the thermal stability of the transistor, 
and is also bypassed, to prevent negative 
current feedback ana consequent loss of 
gain. 

The output of the stage is developed 
across a radio-frequency inductor or 
“choke,” indicated by the letters RFC. 
This inductor has a low resistance, and 
therefore does not develop a voltage drop 
due to the direct component of the 
transistor collector current, but it has 
appreciable inductance, and accordingly 
represents a fairly high reactance at radio 
frequencies. It therefore develops a volt¬ 
age drop due to the amplified signal 
components in the collector current. 

As was mentioned, the transistor input 
impedance loads the tuned input circuit 
despite the step-down afforded by the 
connection of the transistor across only 
part of the winding. The coil itself will 
also have a resistance, and will thus in¬ 
troduce further losses. 

These two factors have the effect of 
damping the oscillations of the tuned 
circuit. Its tuning sharpness or Q is 
therefore somehat lower than one would 
wish, and the amplitude of its oscillations 
is also restricted. In other words, the 
sensitivity and the selectivity of the stage 
are both lower than one would like them 
to be. 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 



HOMECRAFTS 

Inler-com Systems, for home, office and 
factory, all models transistorised 

2 Station priced from .. £5/12/6 

4 M // a •• £19/7/- 

5 „ „ „ ..£24/16/- 

7 „ „ // ..£28/10/- 

2 Way Telephones from . . £9/-/* 


ELECTROLYTIC CAPACITORS 


400 mfd. 

12 volts 

24 ” 

125 

volts 

250 H 

25 volts 

8 " 

350 

volts 

100 ” 

6 volts 

2 w 

200 

volts 

50 - 

3 volts 

1/ ea. 




Also available is a full range of minia¬ 
ture single ended Low Voltage electro¬ 
lytic Conds. 

Further details, prices, etc. on applica¬ 
tion. 

WAFER SWITCHES 

2 Pole 2 Pos. On-Off. 

1/ each. 



Supplied complete with test leads 

BRAND NEW 
MULTIMETERS 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 

A.C. D C. CURRENT 
Ranges Ranges Ranges 
(MOV 0-10V 0-1MA 

0-50V 0-50V 0-100MA 

0-250V 0-250V 0-500MA 

0-500V Q-500V 

0-1000V 0-1000V 
OHMS Range -0-100,000 OHMS 

NEW TAPE! 7in x 1200 30/. 3in x 
360ft 15/. 2iin x 100ft 6/. 


Mod. ITI-1 Signal Injectors 

Ideal for the serviceman, Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 
Indispensable for checking tran¬ 
sistor sets. 

Requires two Penlite Batteries. 
Priced at only 38/6. 

HIGH VOLTAGE 
CAPACITORS 

12 pf. IKV Mica 250 pf. 1KV Mica 

50 pf 2KV Mica 270 pf. IKV Mica 

68 pf. 2.5KV Ceramic 270 pf. 5KV Mica 

82 pf. 2KV Ceramic 270 pf. 5KV Ceramic 

82 pf. 3KV Ceramic 390 pf. IKV Mica 

82 pf. 5KV Ceramic 470 pf. IKV Ceramic 

100 pf. 5KV Ceramic .001 mf. IKV Mica 

110 pf. IKV Mica .02 mf. IKV Mica 

200 pf. IKV Mica 50 pf 2,000V Mica 

ALL ONE PRICE AT 2/* EA. 

Aulo-lock Car Aerials 

Lock automatically when retract¬ 
ed. Cannot be released without 
special key. Extend to 46 ins. 

77/- 

VIBRATORS 

PM415 6V 115 Synchronous. PM 104 6V 115 
Synchronous, V 6606 6V non-sync. dual. ALL AT 
ONE PRICE. 

19/• EACH. 

20.G PVC tinned 8y<1 ' colls * 

Dial Frames—Walnut plastic—5 V4in x 4in, 1/6. 
Dial Frames—Walnut plastic—with plain glass, 
9V4in x 4%in, 1/*. 

TYPE W99 

Miniature Condensers 

.001 /600V, .002/600V, .004/600V, .Q33/600V, 

.005/400V, .004/200V, .005/200V, .01/200V. 

.02/200V, .03 200V. 

All at #/• Dozen. 

★ SPECIALS ★ 

Car Radio R.F. Chokes 1/- ea. 
Ceramic Trimmers—3 to 

70 P.F.1/- ea. 

3mm and 4mm 

Sleeving .. . . 1/6 doz. yds. 
5mm Varnished Sleeving, 

3ft lengths .2/- doz. 

1J6, 2 Volt Twin Triode 

Valves .1/- ea. 

Pillow-Phones.35/- 

CARBON POTENTIOMETERS 

1 Met W/Swltch. 500K Miniature. 

25K W/Swltch. 

All one price 6d each. 

Assorted 3W. 5W and 20W, Wire-wound 
Resistors. Write in for Valves. 

All one price, 1/6 ouch. 

SPEAKER TRANS 

E Type 12.000 to 3.5. 

D Type 8,000 to 3.5. 

IS/, each. 

JUST ARRIVED ! The Superb ADC.3 Magnetic 
Stereo Cartridge. Viln Mount. 

10-20,000 cps. plus/minus 3 db. £13. 

We carry a full range of miniature 
parts for transistor Radios. Conds, 
Pots, IF Trans., PC Boards, Tun¬ 
ing Conds, etc. All the latest 
types of Philips Transistors, 
Diodes, P.E. Cells carried in 
stock. 

Call or write for further details. 

MICA CONDENSERS 

6. 8. 15. 35. 100, 200. 300 350 P.F. in dozen 
lots at 3/- dozen. 

CERAMIC CONDENSERS 

12. 20, 33. 50, 100 P.F. in doz. lots at 1/6 doz. 

SPECIALS 

Insulated Alligator Clips 1/- each 

Reaction Conds., 100 P.F.6/- each 

Torch Globe Holders.3d each 

15A Car Radio Fuses .. .. 2/6 dozen 

Headphone Leads .... .... 9/6 pair 

290 LONSDALE ST., MELBOURNE. FB3711 
Call or write Nowl Trade Supplied 
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FIG. 2. 


COIL WINDING DATA 


TUMID WINDING 


Diamatar 

Hin 

2in 

2jrin 


Length* 
2.75in 
1.9ln 
1.6in 


Turn* 

130 

90 

75 


Turns per 
tap 
10 
7 
6 


REACTION 

WINDING 

Turns 

21 

15 

12 


* Based on 24 B and S gauge wire. 


ALMOST replaces the energy dissipated 
by the coil resistance and the input 
impedance of the transistor. 

In other words, the reaction cancels 
most of the loading effects which were 
giving the stage poor sensitivity and se- 


Fig. 2: Circuit* used to explain the 
use of reaction in improving RF amp* 
lifter performance. Fig 3: The cir¬ 
cuit of a voltage-doubling detector 
using two germanium diodes. 

Both can be improved, however, by 
the addition of reaction to the stage. 
Figure 2 (b) shows how this is performed. 

The stage is identical to the first except 
that a winding has been added so that it 
is magnetically coupled to that of the 
tuned input circuit. A potentiometer is 
connected across the new winding and 
the two connected into the collector 
circuit so that part of the transistor col¬ 
lector current may be passed through the 
winding. 

The new winding is connected with its 
polarity such that the magnetic field, 
produced in it by amplified signal com¬ 
ponents in the transistor collector current, 
tends to REINFORCE the field produced 
in the tuned input circuit by the aerial 
currents. In other words, so that the feed¬ 
back coupling between the two coils is 
positive. 

CAN OSCILLATE 

If the potentiometer across the feed¬ 
back winding is adjusted so that the field 
produced in the tuned winding is EQUAL 
to that present in the latter due to the 
signals serving as the input of the tran¬ 
sistor, the stage will oscillate. This is 
because it doesn’t need an input any¬ 
more—it supplies its own, from the feed¬ 
back or reaction winding. It will oscillate 
at the frequency at which the tuned 
circuit is adjusted to resonate. 

In this condition it will not amplify 
properly. Signals picked up by the aerial 
will beat with the stage oscillations, and 
their RF carrier will be heard as a hete¬ 
rodyne whistle which may be tuned to 
zero frequency. The voice or musical 
signals modulating the carrier will be 
heard as distorted and unintelligible 
noises. 

If the reaction potentiometer is 
adjusted so that the stage is “just on the 
ver$e” of oscillating, however, the 
positive feedback has a very beneficial 
effect. The energy fed back to the input 
tuned circuit by the reaction winding 


FIG. 3. 


lectivity. It is as if we had shunted the 
damping resistances with some negative 
resistance, cancelling their loading effect 
and making the tuned circuit an almost 
“perfect” one. In fact, positive feedback 
is often conveniently regarded as negative 
damping. 

The optimum performance from the 
stage is thus obtained with 
the reaction adjusted so that the stage 
is ALMOST but not quite oscillating. 
This condition will tend to require 
different settings of the reaction poten¬ 
tiometer for various settings of the 
tuned circuit, as the impedance of the 
magnetic coupling will vary with fre¬ 
quency and thus alter the feedback. 

It is possible to counter this effect 


by making part of the feedback coup¬ 
ling capacitive, balancing the two 
types of coupling until the feedback 
is approximately constant over the tun¬ 
ing range and removing the need for 
an adjustable reaction control. How¬ 
ever, this involves rather accurate 
adjustment of the two types of coup¬ 
ling if optimum results are to be 
obtained, and it is often easier to 
simply fit a reaction potentiometer as 
shown in Fig. 2. 

The third way in which our little 
receiver obtains its high sensitivity is 
by employing a voltage-doubling diode 
detector. Fig. 3 shows the basic 
circuit for a typical detector of this type. 

Modulated RF input signals reach 
the two diodes of the circuit via the 
coupling-storage capacitor Cl, coming 
in this case from the RF amplifier 
transistor. The detector circuit recti¬ 
fies the RF carrier, developing across 
the load resistor R and the storage 
capacitor C2 a steady direct voltage 
proportional to the average RF car¬ 
rier level upon which is superimposed 
an audio voltage corresponding to the 
modulating program material. 

For negative half-cycle excursions 
of the input signal, D1 conducts and 
the capacitor Cl charges up until the 
peak voltage is reached—which will 
naturally vary with the modulating 
signal. 

On positive half-cycle excursions of 
the signal, the voltage on Cl will add 
to the signal voltage, and charge up 


A back view of the completed receiver. Note the small clamp used to secure 
the battery. This photograph should give constructors a good idea of the 
layout of the prototype , and should be used in conjunction with the wiring 
diagram as a guide to the construction of an identical set . 
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First name in Stereo & Hi-fi equipment in 

over 65 countries 
of the world! 


n e e r 


Pioneer—professional-quality equipment at an 
economical price —is the result of intensive 
research and long manufacturing experience. 
Pioneer equipment is designed to achieve 
maximum performance with the simplest 
controls, so allowing a new ease of handling, 
even by the inexperienced. 



iust some from the big Pioneer amplifier range 


Pioneer Stereo Speaker Systems 



CS-12A 


Type: Infinite baffle type. 

Mounted speaker: PAX-30E, 12” co 
axial (16 ohm). 

Frequency response: 45 16,000 c/s 
Maximum power input: 20 watt 
Sensitivity: 101 db/watt. 
Dimensions: 15%”(H) x 23%"(W) x 
10"(D). Wt. 34.2 lbs. 

Finish: Cherry. 

Price: £54.8.0. 


SM-Q141 

STEREOPHONIC 

AMPLIFIER 


Frequency Response: 

Tubes: 

^ Tuning Range: 

inputs and Gain: 
Output Terminal: 
Dimensions: 
Price: 



40 c/s — 100 Kc ± 1 db (when main amplifier is 
500 mW). 

15 tubes, 3 diodes, 6AQ8 x 2, 6BA6 x 3, 12AX7 x 
3, 6BQ5 x 2, 6E5 x 2, 6CA4, 0A70 x 2, OA79. 
Tuner A: MW535-1605 Kc, SW3.8-12 Me. 

Tuner B: MW535-1605 Kc, FM80-180 Me. 

MAG PU 2.8 mV (to obtain 4 W output at 1 Kc). 
8 and 16 ohms for speakers (both channels each). 
16f 5 "(W) x 13 3 /s"(D) x 5 3 /$"(H). 

£95.0.0. Tax paid. 


1 




Type: Infinite baffle type. 

Mounted speaker: PAX-20A, 8” co¬ 
axial (16 ohm). 

Frequency response: 60-16,000 c/s. 
Maximum power input: 8 watt. 
Sensitivity: 99 db/watt. 

Dimensions: 11%"(H) x 22 7 /s"(W) x 
9 7 /s"(D). Wt. 20.9 lbs. 

Finish: Cherry. 

Price: £22.10.0. 



CS-8B 



Frequency Response: 

Tubes: 
Tuning Range: 
Inputs and Gain: 

Output Terminal: 
Dimensions: 
Price: 


20 c/s — 60 Kc ± 1 db (main amplifier output at 
500 mW). 

14 tubes, 2 diodes, 6BE6 x 2, 6BA6 x 2, 12AX7 x 
3, 6BM8 x 4, 6E5 x 2, 5AR4, OA79 x 2. 

Tuner A: MW535-1605 Kc, SW3.8-12 Me. 

Tuner B: MW535-1605 Kc. 

MAG PU 2 mV (for 7 W output at 1 Kc). 

XTAL PU 23 mV (for 7 W output at 1 Kc). 

AUX 115 mV (for 7 W output at 1 Kc). 

For speakers — 4, 8 and 16 ohms (both channels). 
15.8"(W) x 12"(D) x 5.8"(H). 

£83.6.6. Tax paid. 


SM-Q300 

DELUXE MODEL 
AMPLIFIER 


Frequency Response: 20 c/s to 50 Kc ± 1 db (when main 

Tubes: 19 tubes. 6 germanium diodes, 6AQ3 x 2, 12AX7 x 
4, OE79 x 2, 6BE6 x 2, 6AN8 x 2, 0A70 x 2, 6BA6 
x 3, 6BE12A x 1, SE05B x 2. 

Tuning Range: Tuner A: MW535-1605 Kc, SW3.8-12 Me. 

Tuner B: MW535-1605 Kc, FM89-108 Me. 

Inputs and Gain: Magnetic PU 3.4 mV (input required for 15 W 
output at 1 Kc). Crystal PU 38 mV (input required 
for 15 W output at 1 Kc). 

Output Terminal: 4, 8 and 16 ohms each channel. 

Dimensions: 470 mm(W) x 335 mm(D) x 140 mm(H). 

Price: £119.2.0. Tax paid. 




Type: Infinite baffle type. 

Mounted speaker: PIM-20A, 8" 
mechanically 2-way (16 ohm). 
Frequency response.- 50-16,000 c/s. 
Maximum power input: 6 watt. 
Sensitivity: 99 db/watt. 

Dimensions: 12%"(H) x 20V 2 "(W) x 
H"(D). Wt. 16.5 lbs. 

Finish: Cherry. 

Price: £17.11.0. Tax paid. 


MODEL 

CS-8A 



Type: Bass-Reflex type. 

Mounted speaker: PIM-16A, 6^2" 
mechanically 2-way (16 ohm). 

Frequency response: 80-16,000 c/s. 

Maximum power input-. 3 watt. 

Sensitivity: 96 db/watt. 

Dimensions: 1HH) x 19"(W) x 
9"(D). Wt. 12.1 lbs. 

Finish: Cherry. 

Price: £13.10.0. Tax paid. 

PIONEER EQUIPMENT — FROM YOUR 
USUAL STEREO HOUSE OR 


ELECTRONIC INDUSTRIES IMPORTS PTY. LTD. 

VICTORIA I NSW. I S.A. Q’LAND. W.A. 

139*143 Bouverie St. 1 121 Crown St., East Sydney Astor House, 81-97 Flinders St. 50-54 Lit. Edward St., Springhill 68a Railway Parade 
Carlton. Phone 34 4161 I Phone 35 5041 1 Adelaide. Phone 8 5601 Phone 2 0271 West Perth. Phone 283 111 
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The circuit for the 
receiver, showing 
how the three 
features are in- 
corporated into a 
single design. The 
performance of 
the set is equal 
to most two- 
transistor designs , 
and in a good lo¬ 
cation it will re¬ 
ceive all local 
stations with 
neither aerial nor 
earth. The text 
explains its oper¬ 
ation in detail . 

☆ 



C2 via the diode D2. C2 thus tends to 
develop a voltage equal to twice the 
peak value of the input signal voltage, 
which explains why this circuit is 
known as the “voltage-doubler.” 

Due to the loading effect of R the 
voltage does not reach twice the peak 
input signal amplitude. However, it will 
be approximaely twice the output 
obtained from a conventional diode 
detector fed with the same signal. 

In other words, the use of a 
voltage-doubling detector circuit of 
this type rather than the simple half¬ 
wave circuit effectively doubles the 
detector output voltage. And this is 
obtained by the addition of only two 
components—the capacitor Cl and the 
shunt diode Dl. 

Let us now turn to the final circuit 
of the little receiver pictured, and see 
how the three circuit features which 
we have been discussing are combined 
into a single design. 


Upon reaching the receiver from 
the aerial, input signals are tuned by 
the tapped coil and the variable capa¬ 
citor G. The latter may be any unit 
having an approximate range of 40- 
400 pF, so that an old tuning gang 
from an obsolete receiver may be 
pressed into service. Only one stator 
section is required. 

The coil is wound from 24 B & S 
enamelled wire on a 3in length of 
2±in diameter fibre or cardboard form¬ 
er. Taps are made every 6 turns by 
passing the turn concerned over two 
match-sticks placed lengthwise along 
the winding. Then the enamel may 
be scraped off with a razor blade to 
allow a connection to be made. 

The reaction winding is wound 
about l/8in from the base end of 
the winding. The number of turns in 
each winding is shown in the inset 
table. The ends of each winding are 
anchored by drilling two small holes 



The wiring diagram of the receiver, provided to assist newer readers in wir¬ 
ing up the components. Such readers should not be content with simply wir¬ 
ing up the set according to this diagram, however. They should also make 
sure that they can follow the circuit shown above, by comparing the two 
and following the text. 
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in the former and looping the wire 
through the holes. 

The coil tappings are provided so 
that the aerial coupling to the receiver 
may be varied. In general, the least 
aerial coupling capable of providing 
adequate signal strength should be 
used, as too much coupling will cause 
the aerial to load the tuned circuit 




PARTS LIST 




1 Wooden Baseboard. 

1 Coil as described in text. 

1 Variable capacitor, 40-400pF 
or similar. 

1 Drift transistor, 2N370 or sim. 

2 Germanium diodes, OA91 or sim, 

2 RF inductors, 2.5 mH. 

1 Pair high impedance earphones. 

1 9 volt battery. 

1 2200 ohm l watt resistor. 

1 6800 ohm -£ watt resistor. 

2 10K potentiometers. 

1 39K i watt resistor. 

1 250pF mica capacitor. 

1 0.0015uF paper capacitor. 

1 0.0047uF plastic capacitor. 

1 0.022uF plastic capacitor. 

1 0.047uF plastic capacitor. 

1 lOuF 3-6 VW electrolytic. 

1 25uF 3V electrolytic. 

Connecting wire, solder, 4 and 8 lug ; 
tagstrips, scrap aluminium, etc. 

1 


to an extent where impractical 
amounts of reaction would be required 
to obtain satisfactory selectivity. 

Although the circuit shows a 250pF 
aerial series capacitor, this unit may 
be varied to adjust aerial coupling. 
In fact, some experimenters may care 
to use for this purpose a variable 
capacitor, fitting it with a knob and 
labelling it “Aerial coupling.” A tun¬ 
ing gang from an old receiver would 
be quite suitable for this purpose. 

This matter will probably not bother 
most constructors, for the set does not 
need an aerial providing it is operated 
in an area of leasonably high signal 
strength. An earth will be required in 
all but the areas closest to the trans¬ 
mitting stations, however, and should 
take the form of a connection to a 
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THE ELAC RANGE OF MAGNETIC 
AND CRYSTAL CARTRIDGES 


The most advanced of all 
pro fessional stereo players 


ELAC SUPER 10H WITH AUTOMOTION 

Can be operated manually or by push button. (For those 
who desire autochange, a separate spindle is provided 
to be slipped into place when required.) 

The ELAC Super 10H has the following features:— 


★ Elac magnetic cartridge with .7 
mil diamond. 20MV/10 cm out¬ 
put. 

★ Response 20-20,000 cycles. 

★ Channel balance within 2dB. 

★ 26dB channel cross talk. 

★ Counterbalanced studio arm. 


★ Adjustable counterweight 2-6 
grams. 

★ Heavy 12” machined turntable. 
it Plug in headshell. 

★ Hysteresis synchronous motor. 

★ Meets broadcasting standards. 


IIAI 


ELAC Model 16 Automatic Changer with manual 
player facility. 

Either manual or automatic operation with intermixed 
disc diameters. Failsafe mechanism. All wearing 
parts fully guaranteed. This superbly styled player, 
produced in Kiel, West Germany, is used in 
Europe’s most expensive stereograms. 


SYDNEY: 

BRISBANE: 


TRADE SUPPLIES FROM 

MAURICE CHAPMAN COMPANY, 
158 Clarence St. 

CHANDLERS PTY. LTD., Albert & 
Charlotte Sts. 

MELBOURNE: HOMECRAFTS; J. H. McGRATH; W 
& G DISTRIBUTORS; RADIO PARTS 
PTY. LTD.; WARBURTON FRANKI 
LTD.; WIUIAM WILLIS. 

ADELAIDE: NEIL MULLER LTD. and all dealers. 


THE ELAC 310D 

with .5 mil diamond 
stylus — for stereo 
only. 20-22,000 cps 
with tracking weight 
2 to 4 gms . . . Chan¬ 
nel separation 28 dB 
. . . Compliance 5.1 
x 10-6 cm/dyne . . . 

Sensitivity 2-0 < mv/cm 
sec-) . . . Channel 
balance better than 
2 dB . . . Recom¬ 
mended load 33-51,000 
ohms. 

Price: £24/7/6 

★ ★★★★★★★★★ 

If you need a compatible 
Stereo/LP cartridge, choose: 

THE ELAC 210D 

V.R. Cartridge with .7 mil 
diamond stylus. 20-20,000 
cps with tracking weight 3 
to 5 gms . . . Channel 
separation 24 dB . . . Com¬ 
pliance 4.1 x 10-6 cm/dyne 
. . . Sensitivity 25 < mv/10 
cm sec-) . . . Channel Bal¬ 
ance 2 to 3 dB . . . Re¬ 
commended load 33-51,IKK) 
ohms. 

Price: £20/12/6 

★ ★★★★★★★★★ 

Where a crystal stereo cartridge is pre¬ 
ferred, insist on the world’s best: 

THE ELAC KST 103 


Supplied with .7 mil dia¬ 
mond or sapphire stylus. 
20-15,000 cps with tracking 
weight 4 to 6 gms . . . 

Channel separation 20 dB 
. . . Compliance 4.1 x 10-6 
cm/dyne . . . Sensitivity 

130 mv/cm . . . Channel 
Balance 3 dB . . . Recom¬ 
mended load .5 to 1. 


Price: £4/3/0 

WITH SAPPHIRE 


Each cartridge is supplied with j 
ing bracket to enable " 
standard arm. 


★★★★★★★★★★ 
THE NEW ELAC KST 106 WIDE 
RANGE CRYSTAL CARTRIDGE 


mount- 
cartridge to fit any 




for stereo microgroove end 
standard groove. 

Resixinse 20-16,000 cycles. 

180 mv/cm output. Channel crass 
talk 40 dB. Plastic mounting base 
optional extra. 

Price: £4/1/6 
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water-pipe or to a length of metal rod 
driven into reasonably moist soil. 

From the tuned circuit, the signals 
pass to the base of the transistor, which 
is connected across a small portion— 
actually an extension—of the tuned 
winding in order to match its low input 
impedance to the tuned circuit. The 
“cold” end of the tuned widing (and 
also the small base winding) is the tap 
which is bypassed to earth FOR RF 
ONLY by a 0.047uF capacitor. 

Base bias is supplied to the transistor 
from this point, being obtained from the 
negative supply via the 39K-6800 ohm 
resistive voltage divider. Thermal stabi¬ 
lisation of the transistor is provided by 
the low impedance of this divider and 
by the bypassed 2200 ohm emitter 
swamping resistor. 

The transistor used in this circuit 
should be a drift type, to obtain satis¬ 
factory RF amplification. The circuit 
diagram shows a type 2N370, but any 
similar type will operate quite satisfac¬ 
torily, Some suitable types would be 


PNP TRANSISTOR CONNECTIONS 


COLLECTOR 



EBS C E B C 
UNDERNEATH VIEWS 


the 2N371, 2N372, 2N1636, OC169, 
OC170 and 0071. 

Amplified RF signal currents appear¬ 
ing at the transistor collector pass 
through the RF inductors and through 
the reaction winding and potentiometer. 
When the latter are adjusted so that 
the stage is almost but not quite oscil¬ 
lating, maximum RF gain and selectivity 
will be realised. 

If builders wish to experiment with 
capacitive feedback coupling, to make 
the reaction coupling more even over 
the band, this may be done by connect¬ 
ing a small capacitor between the junc¬ 
tion of the RF inductors and the coil 
or stator side of the tuning capacitor G. 
This coupling will result in positive feed¬ 
back since the winding feeding the tran¬ 
sistor base is connected in opposite 
phase to the main winding. 

SMALL CAPACITOR 

Small amounts of coupling capacitance 
for this purpose may be obtained by 
taking a length of enamelled copper wire 
connected to the collector circuit and 
twisting it around the insulating sleeve 
of the lead connecting the coil to the 
tuning capacitor. If more capacitance 
is required, the wire is twisted around 
a few more times, and so on. 

The RF inductor nearest the collector 
is shown as being a standard 2.5 milli- 
Henry unit, which will be found to 
resonate with the stray capacitance 
(mainly the collector capacitance of the 
transistor) near the centre of the broad- 

Jt i.. ma tax? 


cast band. The tuning of this resonance 
will be very broad, due to the loading 
imposed by the detector circuit and the 
reaction circuit. However, for best over¬ 
all results, the peak should fall near 
the centre of the band. 

If an inductor of unknown value is 
used- check that it is resonating some¬ 
where near the centre. If reception seems 
better at the high end of the band, the 
inductor is too small, and turns should 
be added. If, on the other hand, reception 
is better at the low end, turns should 
be removed as the inductor is too large. 

The inductor shunting the reaction 
control is not critical in value, although 
the circuit shows a standard 2.5 mH 
unit. The purpose of this inductor is 


bias level has a complex effect upon 
RF gain, AF gain, and noise, and is 
best left unaltered. 

It is possible to use crystal earpieces 
with this set, although the sensitivity 
of these units is somewhat lower than 
the high impedance magnetic type and 
the results will be a little poorer. To 
use the crystal units, connect a 10K 
resistor across the terminals of the set 
and connect the earpiece across the re¬ 
sistor in series with a 0.01—0.1 uF paper 
or plastic capacitor. 

Construction of this little set should 
present few problems. We have provided 
a wiring diagram in addition to the usual 
circuit schematic, so that beginners will 
be able to determine where the various 
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the colour coding 
used for resistors. 
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simply to prevent the resistance of the 
reaction control from lowering the audio 
gain. 

From the transistor circuit, the RF 
signals pass via the 0.0015uF capacitor 
to the voltage-doubling detector circuit. 
The diagram shows OA91 germanium 
diodes used here, but any general- 
purpose diodes may be used. Types 
OA70, OA72, OA74, OA79, OA80, 
OA81 or OA85 would be quite suitable 
if you have them available. The diodes 
need not be identical types. 

A 10K potentiometer is used as the 
detector load, and functions as a volume 
control. The potentiometer may be a 
wire-wound unit if one is available, or 
a carbon unit otherwise. This is not true 
of the potentiometer used as the reaction 
control, however, which MUST be a 
carbon type to avoid inductive effects. 

BACK AGAIN 

From the volume control, the audio 
output signals from the detector are fed 
back to the transistor base circuit, via 
the 10 uF coupling capacitor. The 0.047- 
uF bypass capacitor, you may remem¬ 
ber, is arranged to bypass radio re- 
quencies but has negligible shunting ef¬ 
fect at audio frequencies. 

The amplified audio currents appear¬ 
ing at the transistor collector do not 
develop voltages across the RF inductors 
or the reaction circuitry, as the two 
inductors represent very low impedances 
at audio frequencies. Rather, the currents 
develop voltages across the earphones. 
In other words, the earphones are the 
audio load of the transistor. 

The 0.0047uF capacitor is used to by¬ 
pass the “cold” end of the reaction 
circuitry to earth. Thus the RF load of 
the transistor is simply the RF induc¬ 
tors and the reaction circuitry. 

The earphones used with this set 
should be high impedance magnetic types 
for best results. With the usual one- 
transistor reaction set it is often possible 
to employ low-to-medium impedance 
phones by increasing the transistor bias, 
but with a reflex set of this kind the 


components go, and the connections to 
be made to each. 

The photographs show the construc¬ 
tion of the prototype receiver, which 
may be seen to differ from the wiring 
diagram slightly in the placement of one 
or two of the wires. These are not 
critical, however. The wiring diagram 
was drawn as shown simply to show 
the connections clearly. 

CONSTRUCTION 

The prototype was built on a piece 
of plywood 3/8in thick measuring 6iin 
x 8iin. An aluminium bracket supports 
the volume and reaction potentiometers. 
Two tagstrips, a four-lug and an eight- 
lug, support the smaller components, and 
the 9-volt battery is held in place by 
a small aluminium clamp. 

In operating this receiver, always aim 
to have the reaction control set at a 
position just short of that producing 
oscillation. This will give the set good 
selectivity. If the signal is then so strong 
that the transistor or the earphones are 
driven into overload, the volume control 
may be turned down. 

Note that the reaction control, because 
it alters the damping factor of the tuned 
winding, will have a slight effect on the 
tuning. Thus a “touch-up” of the tun¬ 
ing capacitor will be required every 
time the reaction is adjusted. 

It is possible that some readers may 
wish to substitute a ferrite rod aerial 
for the aerial coil shown. This is quite 
in order, as such an aerial will work 
satisfactorily. For an 8in length of 3/8 
in diameter rod, the tuned winding should 
consist of some of 60 turns of 26-27 B 
and S enamelled wire, tapped at 12—15 
turns for the bias connection. The reac¬ 
tion winding should be 5—10 turns of 
the same wire, approximately l/8in from 
the gang end of the tuned winding. 

With such an aerial rod, an external 
earial and earth may be coupled to the 
set via a third winding, which could be 
some 5 turns of 26 gauge wire wound 
near the base end of the tuned winding. 


























GENUINE 


BUY DIAMONDS 
AT SAPPHIRE 
PRICES! 


Frequency Response 

Loading 

Output 


30-12,000 c.p.s. 

1 Meg., lOOpF. 
250 mv/cm/sec. 


RONETTE 105 

STEREO CARTRIDGE 

Fitted with Diamond 
Stereo/L.P. Stylus 


USUALLY 

£ 6 / 12 /- 


£ 4 / 12/6 


(SAVE £1-19-6) 




“PIPGRAS” HOLE PUNCHES 

■‘PIPGRAS’' Hole Punches are made from Alloy Tool Steel, and cut 
clean and accurate holes in sheet metal. They make a smooth, perfect 
hole without reaming or filing. 

SCREW TYPE, ROUND 

Supplied with UNBRAKO' High Tensile Socket Screws and Wrenches. 
Cut holes in sheet metal up to 18 gauge. 


TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (l.D.) 

DRILL SIZE 

EACH 

32.S 

!6in 

0.507in 

- 

Viin 

21/8 

40. S 

Hin 

0.618in 

!4in 

5/16in 

21/8 

48$ 

%in 

0.742in 

%in 

5/16in 

28/- 

56.S 

ftih 

0.884in 

!6irt 

Hin 

38/- 

64.S 

lin 

1.008in 

— • 

Hin 

41/- 

72.S 

1 Viin 

1.133in 

3 /4in 

Hin 

45/4 

76.S 

1 3/16in 

1.172in 

' .-r 

Hin 

45/4 

80. S 

1 'Air, 

1.258in 

■' ~ : •. 

Hin 

49/8 

88.S 

lHin 

1.382in 

1 in 

7/16in 

59/8 


With Heat Treated, High Tensile Steel Hex. Head Bolt and Nut. 
Cut holes in sheet metal up to 16 gauge. 


96.S 

min 

1.512in 

— 

9/16in 

66/8 

112.S 

l%in 

1.762in 

min 

9/16in 

76/- 

128.$ 

2in 

2.014in 

min 

9/16in 

83/4 
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REVERBERATION UNIT 


ROLA 


SPECIFICATIONS 

Input or Driver Impedance: 

2100 ohms nom. at 100 cps (Open 
Laminations). 

D.C. Resistance: 275 ohms. 

Output or Pickup Impedance: 

2300 ohms nom. at 1000 cps 
(Closed Laminations). 

D.C. Resistance: 275 ohms. 

Tolerance: at 25 0 C.— 

Impedance: + —• 10% 

D.C. Resistance: -f- — 15% 
Frequency Response: 

+ — 3 db 200-4500 cps. 
Sensitivity Test- 
Signal Source: 

(a) 1000 cps warbled + — 200 
cps at 8 cps rate. 

(b) Scan manually 950-1050 cps 
mean frequency. 


Input: Constant current 2.0 mA 
(19 mA max.). 

Output: 2.7 mV r.m.s. 4- — 2.0 
db mean voltage (20 mV max.). 
Reverberation Time: 

2.0 seconds approx, at 300 cps. 
Delay Time: 

Long Spring .037 sec. nom. 

Short Spring .029 sec. nom. 

NOTE: Delay time difference between 
long and short spring: — 

No more than .0134 sec. 

No less than .0026 sec. 

Physical Dimensions: 

Length.8 1-8” 

Width.3in. 

Height. 2 7- 16in. 

Weight. 12ozs. 

£ 13 / 16 /- 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 30 Buckland St., Chippendale. Phone: 69-4701. 
86-88 Bathurst Rd., Orange. Phone: 2055. 

Pirie St., Fyshwick, Canberra. Phone: 9 0035. 

VIC.J 153 Sturt St., South Melbourne. Phone: 690 000. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone: 8 5317. 


Q’LAND: 50 Little Edward St., Brisbane. Phone: 2 3093. 

N. Q’LAND: Cnr. Ingham Rd. & Echlin St., Townsville. Phone: 6061 
WEST AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, Burnie. 


5A 


Radio, Television & Hobbies. June. 7963 

































FROM THE SERVICEMAN WHO TELLS 


TWO CALLS FOR THE ONE FAULT 

Any up-and-coming serviceman who images that his only requirement 
for success is technical ability is in for a rude shock. A serviceman 
must be a public relations officer, diplomat, and diognostician all rolled 
into one with, ideally, a spot of clairvoyance thrown in for good measure. 
This month’s stories emphasise what I mean. 


T O most servicemen, if they are any¬ 
thing like Yours Truly, the word 
“coincidence” has an almost unclean 
sound. And, considering its implications, 
the reason is not hard to find. How 
many times have you been caught with 
a replacement component that failed 
prematurely? Or a second failure in 
a set which, no matter how far remov¬ 
ed from the original fault, produced 
identical symptoms—at least as far as 
the customer was concerned? 

More important still, how many times 
have you tried to convince a customer 
that this was just “coincidence,” only to 
encounter the biting silence of disbelief? 
And how many times have you “carried” 
such a service call, thereby tacitly ad¬ 
mitting to a fault which was not yours, 
rather than argue or sacrifice goodwill? 

On a percentage basis such things may 
not make a very impressive total, but, 
when they do happen, they are serious 
enough to threaten one’s reputation un¬ 
less handled with tact and diplomacy. 

And, as you have probably guessed, 
the story I am about to tell comes into 
this category. It is a classic example of 
just how long the arm of coincidence 
can be. 

ROUTINE CALL 

The whole thing started as a perfectly 
routine service call with no hint of pos¬ 
sible complications. The customer was 
one of my regulars, and his wife called 
late one afternoon to say that the 
TV set had failed. Could I possibly get 
it back into service before their favourite 
evening program? 

A little discreet questioning soon pro¬ 
duced a classic set of symptoms. The 
sound section was still functioning, but 
the picture had vanished. All that was 
visible on the screen was a bright hori¬ 
zontal line across the centre. In short, 
the vertical deflection system had failed. 

This seemed straightforward enough 
and, on the law of averages, I reasoned 
that the 6CM7 vertical output valve was 
the most likely suspect. The only other 
fault I had encountered in this part of 
this make of set was a failure of a 5000 
ohm wire wound decoupling resistor 
from the B-plus boost supply, so I men¬ 
tally picked this as second possibility. 

There were, of course, a number of 
other possibilities, ranging from an open 
circuit output transformer to the failure 
of any one of several minor components. 
However, on the basis that the valve was 
the most likely possibility, I had prom¬ 
ised that I would do my best to get the 
set working before the evening program. 

In fact, I planned to make my call on 
the way home, since it was close to my 
normal route, yet far enough away from 
the shop to make a special trip rather 
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inconvenient at such a late hour of the 
afternoon. 

So, as I closed the shop a little later, 
I made sure I had a 6CM7, a 5000-ohm 
resistor, and the other minor components 
of the circuit. Unfortunately. I had no 
suitable transformer on hand but, in any 
case, such a replacement would be bet¬ 
ter carried out on my own bench. 

At the customer’s home I found the 
set behaving exactly as had been describ¬ 
ed. (Even that is a small mercy for 
which most of us are duly thankful. It 
is surprising how many customers can¬ 
not give an accurate account of even the 
most obvious symptoms.) 

I slipped the back off the cabinet, 
pulled out the 6CM7, and pushed the 



other. The first diagnosis was a 
faulty 6CM7 but later on I wasn't 
so sure. 

new one in its place. And up came the 
picture as large and linear as it had 
ever been. I did not even have to adjust 
any of the controls. 

Naturally, the customer was delighted, 
and I was happy enough myself to find 
that it was merely a routine job more or 
less as I had envisaged. What was more 
to the point, I was able to continue my 
homeward journey with less than 10 
minutes’ delay. By the time I had settled 
down for the evening meal I had almost 
forgotten all about it. 

Alas for my peace of mind. Hardly 
had I polished off the last of Mrs Ser¬ 
viceman’s apple pie and cream, when the 
phone rang. It was the customer, and 
for the first few seconds of conversation 
I couldn’t be quite sure whether he was 
angry, puzzled, or apologetic. 

However, the gist of his remarks was 
to the effect that the set had failed again 
less than an hour after I left. What was 
more, the symptoms were identical and. 


although he didn’t say so, I could sense 
that my stocks as a serviceman were not 
particularly high at this moment. 

I couldn’t really blame him for feel¬ 
ing upset. Quite apart from what he 
might be feeling about my technical 
ability, it seemed that for the second 
time that day he had to reconcile him¬ 
self to missing a favourite program. It 
was the kind of let-down likely to make 
anyone feel a little irritated. 

The important thing was, how best to 
retrieve the situation. I knew that the 
program he wished to see would not be 
on for an hour or so and I felt that the 
least I should do was to make an effort 
to get the set working by then. Even if I 
failed, I would at least have made the 
right gesture. And, in any case, I was 
mighty curious to know just what it was 
that I had done wrong or over¬ 
looked. 

As far as I could see there were two 
main possibilities. One was that the 
original valve had been faulty, as I 
thought, and that the second valve had 
failed prematurely. The other was that 
the original valve was O.K., the new 
valve also O.K., and the real fault an 
intermittent which, for any one of the 
reasons which govern intermittent be¬ 
haviour, had elected to come good when 
I changed the valves. 

INTERMITTENT? 

Thinking it over, I was inclined to 
back the intermittent theory. While fully 
aware that a new valve could have fail¬ 
ed prematurely, I felt that this was a far 
less likely possibility. In any case, while 
ever the threat of an intermittent re¬ 
mained, I wanted to investigate this 
angle first. By the time I reached the 
house I had decided that the safest ap¬ 
proach would be to leave the new valve 
undisturbed, withdraw the chassis as 
carefully as possible, and make what 
checks I could on the rest of the cir¬ 
cuit. 

Fortunately, the chassis was easy to 
withdraw and I soon had it upside down 
on the lounge-room carpet. And that 
was about all I needed to spot the 
trouble. The 5000 ohm wire wound re¬ 
sistor had a tell-tale grey band around 
the centre, a sure indication of localised 
overheating as often occurs before com¬ 
ponents pack up altogether. 

A quick check with the ohmmeter 
confirmed the diagnosis, and the spare 
resistor which I had packed for the first 
call was soon substituted for the faulty 
one. Then back into the cabinet with 
the chassis, switch on, and await results. 
Sure enough, up came the picture in all 
its glory—and with time to spare! 

While I refitted the knobs and gener¬ 
ally tidied up, I tried to gather up the 
loose ends of the story. It seemed most? 
likely that the resistor had failed in the 
first instance, had come good due to 
some random condition when I chang¬ 
ed the valve, then had failed again about 
an hour later. The old valve, of course, 
would work just as well as the new one. 

And with that thought in mind I reach¬ 
ed into the set, pulled out the new valve, 
replaced the old one, switched on again, 
and waited. Imagine my surprise when 
the set warmed up and all that appear- 
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ed on the screen was a thin bright line. 
I could hardly wait to swap the valves 
again and make sure I wasn’t battling 
something even more subtle than I had 
imagined. 

But there was no doubt about it. The 
old valve WAS faulty. My original 
diagnosis had been correct. The second 
failure had nothing whatever to do with 
the first, and there never had been an 
intermittent. It was a completely sep¬ 
arate fault which had chosen this most 
inappropriate time to happen. 

So there it was. Two faults within an 
hour of one another, both in the same 
section of the set and both giving iden¬ 
tical symptoms. 

How’s that for coincidence? 

Fortunately the customer was a rea¬ 
sonable man, and my little demonstra¬ 
tion with the valves, plus the obviously 
damaged resistor, was all that was need¬ 
ed to convince him that we had both 
been the victims of a most unusual set 
of circumstances. 

But I can think of plenty of customers 
who would adopt a far less understand¬ 
ing attitude. To them such an incident 
would be proof positive that the ser¬ 
viceman was either a rogue, incompetent, 
or both. Not that they are likely to say 
much at the time. The serviceman’s ex¬ 
planation, if he offered one, would be 
simply greeted with the kind of silence 
that expresses their disbelief more elo¬ 
quently than any words. 

And, of course, they would be all too 
ready to tell their friends all about it— 
to the detriment of the serviceman’s 
reputation. 

So next time you hear a story about a 
supposedly dishonest or incompetent 
serviceman, stop and think before you 
accept it as gospel. 

Remember, it could happen to you! 

ANOTHER PROBLEM 

My next story is on quite a differ¬ 
ent theme, but it does serve to empha¬ 
sise another aspect of servicing not al¬ 
ways fully appreciated: The need to 
know as much as possible about the 
exact circumstances in which a piece of 
equipment failed. 

As sometimes happens, this was a job 
which occurred outside the normal 
course of business. This point is worth 
keeping in mind, because it did have 
some bearing on subsequent events. 

It happened during one of those in¬ 
formal Sunday afternoon visits, when 
Mrs Serviceman and myself had 
“dropped in” on a friend in a distant 
suburb. After the usual pleasantries and 
the inevitable “cuppa,” our host joking¬ 
ly suggested that our visit was most op¬ 
portune. Perhaps I could advise her 
about a small record player she had 
recently purchased. 

While it had behaved quite well ini¬ 
tially, its performance had suddenly 
seemed quite poor when she had played 
a few records only about half an hour 
before we had arrived. Would I listen 
to it and see whether I thought it was 
faulty, or just her imagination? 

The unit in question was a stereo 
unit, mains operated, but in a portable 
case. The lid housed a pair of speak¬ 
ers and was divided into two sections 
so that the speakers could be placed to 
best advantage. While the barfling was 
undoubtedly poor, this arrangement did 
at least allow the speakers to be reas¬ 
onably separated, which is more than I 
can say for many commercial units. 

There was nothing special about the 
rest of the gear, just a conventional 


turntable, crystal pickup, and, as I found 
later, a pair of 6BM8 amplifiers. 

My host’s complaint was that one 
channel sounded “funny”—or at least 
she thought it sounded “funny.” To de¬ 
monstrate the point she selected a record 
and played it, turning up first one chan¬ 
nel and then the other. (There was no 
balance control as such, merely separate 
gain controls for each channel.) 

I didn’t need much convincing. The 
quality from one channel was shocking. 
As well as lacking bass response it was 
quite badly distorted and I immediately 
confirmed my host’s suspicions. 

NATURAL OFFER 

Whereupon, of course, I found myself 
offering to take the unit home and track 
down the trouble, assuming my host 
didn’t mind being without it for a 
couple of weeks, since I would not have 
a chance to bring it back immediately. 
She was quite happy with this arrange¬ 
ment and I took charge of the unit, 
along with a couple of records, includ¬ 
ing the one we had just tried. 

Back at the shop the following Mon¬ 
day morning I found I had several other 
jobs on hand which needed immediate 
attention. And, since the player was not 
due to be returned for a fortnight I 
pushed it on the shelf and more or less 
forgot about it. What’s more, I kept 
on “forgetting” about it as the days 
went by and other things claimed my 
attention. 

It wasn’t until Mrs Serviceman 
prodded me a couple of times, with the 
reminder that time had almost run out, 
that I finally took the set down and 
started on it. 

I hadn’t really anticipated any trouble. 
After all, the fault was quite clear cut 
and I assumed it had either one faulty 
crystal in the pickup or a straight-out 
fault in one amplifier. Imagine how I 
felt, therefore, when I played the record 
my host had given me, and could observe 
no distortion of any kind. 

The situation wasn’t helped any by the 
time that had elapsed, and I even began 
to wonder whether the distortion had 
been as bad as I imagined, and the more 
I listened to it the more confused I be¬ 
came. Only one good point emerged: 
A resolution not to procrastinate in cases 
like this in the future, but to tackle the 
job while the symptoms were clear in my 
mind. 

NOT MUCH HELP 

But that didn’t help right now. Assum¬ 
ing there had been a fault — and I had 
originally been quite positive on that 
point — I could only surmise that it was 
intermittent. If so, there was little I 
could do until it showed up again. I 
settled for letting the thing run for the 
rest of the day, playing portion of a re¬ 
cord briefly from time to time, but could 
find nothing wrong at any time. 

The next day I tried again. After 
several hours running with still no sign 
of any distortion, I decided to give the 
amplifier the once over in the hope that 
something might show up which would 
provide a clue. I went over the thing 
from stem to stern. I checked voltages, 
valves, and operating conditions. I fed 
it with sine waves and square waves, 
compared the two channels, and tried 
every trick I knew in an effort to find 
some defect, no matter how slight, which 
might explain the original behaviour. 

I drew a complete blank. I had to 
admit that the set, as it stood, had noth¬ 


ing wrong with it. If I hadn’t heard 
the original distortion myself I would 
have been very doubtful whether there 
ever had been anything wrong. With 
very little more time available, all I 
could do was take it back to the owner, 
explain the circumstances, and suggest 
that she would have to wait until the 
trouble showed again. 

It was only when Mrs Serviceman and 
myself walked back into our friend’s 
lounge-room the next Sunday afternoon, 
that a possible explanation suddenly 
struck me. The lounge-room featured 
several full length glass doors with a 
westerly aspect. The afternoon sun was 
streaming through the glass and a large 
area of the floor was in bright sunlight. 

Then I remembered that the player 
had been sitting on the lounge-room floor 
on the previous occasion. Not directly in 
the sun, but in a position where it may 
have been in the sun earlier in the after¬ 
noon. It had been hot on that particular 
Sunday, and I could easily visualise the 
temperature of the pickup becoming dan¬ 
gerously high. 

When I raised this point my host read¬ 
ily agreed that this had almost certainly 
happened. It remained to establish 
whether this could have been responsible 
for the puzzling sequence of events which 
followed. 

It is no secret that crystal devices don’t 
like high temperatures. At about 130 de¬ 
grees F the Rochelle Salt crystal, which 
is a saturated solution of the Salt in 
water, commences reverting to the liquid 
condition. When that happens the device 
is normally a “write off.” 

But how did this tie in with the sub- 
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AMPLIFIERS ' 


MHAL OPERATMOi\ MAMAS OR BATTERY 

^\W: 

Type PA828 amplifiers may be operated 
from 240 volt or 6 volt battery supply, 
changeover being effected by alternate 
cables which are stowed in rear of hous 
ing. A standby switch is provided to 
conserve battery life. 


AMrilFIfR 
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Type PA829 20 watt mains or 12 volt bat¬ 
tery amplifier provides all facilities neces¬ 
sary for P.A. Hiring. 

These include two microphone channels with 
third optional channel for microphone or 
pickup. Either high or low output pickups can 
be used. Features include a battery saving 
switch and a bass cut switch to control L.F. 
response when using horn speakers. A plug¬ 
in V.U. meter and monitor speaker with 
their associated switches are ancillary units. 
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sequent recovery of the system? While 
I am not absolutely sure on this point, I 
have seen statements, in both manufac¬ 
turer’s data and text books, which sug¬ 
gest that permanent damage is not in¬ 
evitable in these cases. While this is the 
usual result, it would appear that there is 
a small critical temperature range which 
can cause erratic behaviour without 
necessarily resulting in permanent dam¬ 
age. Reducing the temperature to a more 
reasonable figure is all that is needed to 
restore normal performance. 

So, in the absence of any better ex¬ 
planation, I suggest that this was one 
such border-line case. The time of ex¬ 
posure to the sun was long enough to 
cause the pickup to misbehave, but not 
long enough to cause permanent dam¬ 
age. For what it is worth, the unit has 
given no further trouble. The owner, of 
course, has been most careful to avoid 
any further exposure to high tempera¬ 
tures. * 

But I can’t help wondering how I 
would have fared with this job had I 
not seen the inside of the owner’s lounge- 
room. What would have happened if the 
set had simply been pushed over the shop 
counter with a complaint about a “funny” 
sound in one channel? 

I don’t think I need flog the moral of 
the story. 

And now, as I promised last month, 
I would like to make some further com¬ 
ments on the story I told in the Decem¬ 
ber, 1962, issue, concerning the TV set 
which was tough on video diodes. These 
are prompted, in turn, by the comments 
of a couple of other servicemen who 
have been good enough to contact me 
and pass on additional information con¬ 
cerning this problem. 

In particular, Mr B.M., of West 
Wyalong, N.S.W., has taken the trouble 
to write to me and set out the relevant 
portion of a modification note which the 
manufacturers issued about the middle of 
last year. Unfortunately, it is hard to 
ensure that' such advice reaches all those 
likely to need it, and I—and many of 
my colleagues—were unaware of it when 
I wrote the December story. 

The gist of the modification was to 
the effect that a likely cause of diode 
failure was a flashover between G2 
(screen) and G1 (grid) of the 6DX8 video 
amplifier, thus applying a high positive 
potential to the diode via the 6DX8 
grid. To guard against this, if was recom¬ 
mended that a 470 ohm resistor be con¬ 
nected in series with the grid/diode cir¬ 
cuit. Mention is also made of alternative 
diode types. 

WRONG DIAGNOSIS? 

Based on this, and his own experience, 
our correspondent suggests that I may 
have been on the wrong track when I 
diagnosed the diode failure as due to 
excessive signal strength during the warm 
up period. Since he has had similar ex¬ 
periences in an area where fringe 
strength signals are the rule, he feels that 
the 6DX8 flashover is the more likely 
cause. 

Further investigation into this prob¬ 
lem, including a discussion with the 
makers of the valve concerned, seem to 
suggest that, while both causes are pos¬ 
sible, the order of probability seems 
much more likely to favour video sig¬ 
nal overload than screen to grid flash- 
over. 

Such flashovers are usually due to 
small particles of foreign matter — or 
“lint” as it is called in the industry — 


which become trapped between the ele¬ 
ments concerned. While by no means 
unheard of, the incidence of this trouble 
is small; certainly no greater than for 
other mechanical problems which show 
up in a small percentage of valves in 
their first few weeks of life. In fact, 
customer returns and claims on the 
6DX8 do not support any suggestion that 
this valve is unduly prone to this trouble; 
on the contrary, it has a very good his¬ 
tory as a type. 

Why, then, bother to fit the 470 ohm 
protective resistor? Simply because it is 
so easy to do. Even if the chances are 
“lottery odds,” the few pence spent on a 
fractional wattage resistor are a good 
investment in terms of customer satis¬ 
faction. 

BENCH PROBLEM 

And there is another point worth con¬ 
sidering. The grid and screen of the 
6DX8 are brought out to adjacent pins 
(8 and 9) and I understand that a num¬ 
ber of diode casualties occurred on the 
bench, due to test prods slipping off the 
screen pin and momentarily shorting it 
to the grid pin. Even in these circum¬ 
stances a circuit which protects the diode 
is better than one that doesn’t. 

Reverting to the original story in the 
December issue, I still feel that my origi¬ 
nal diagnosis was the most likely ex¬ 
planation. As I mentioned at the time, 
I considered the possibility of a screen 
to grid breakdown, or flashover, but 
subsequently discarded it. 

I did this because (1) there was no 
evidence of a permanent breakdown, (2) 
It seemed unlikely that a flashover due 
to lint would continue to recur, as in this 
case, and (3) the diode manufacturers 
felt quite strongly that video overload 
was the most likely explanation. This 
opinion was based on a considerable 
amount of research work by them, on 
behalf of this particular set manufac¬ 
turer. 

How, then, does th‘s tally with the 
failure of diodes in fringe areas? I 
offer three possible suggestions to cover 
this: 

(1) They were, in fact, due to a 6DX8 
flashover as already discussed. 

(2) They were due to peak impulses 
caused by lightning flashes. 

(3) They were due to peak pulses 
caused by operation of the channel selec¬ 
tor switch, particularly during the warm¬ 
up period, before the AGC commenced 
operating. 

This last possibility is one which had 
not occurred to me, but was passed on 
to me by an engineer who was engaged 
in tracking down the cause of diode 
failures when they were first introduced 
as video detectors. He assures me that 
tests hav e revealed quite high peak volt¬ 
ages due to this source, easily capable 
of overloading a diode. 

He went on to say that this, and other 
sources of peak voltages, are the main 
reasons why most manufacturers now in¬ 
clude some form of protective circuit 
ahead of the diode, usually in the last 
IF stage. These were mentioned briefly 
last month. 

Summing up, then, it would appear 
that there are several possible causes of 
this trouble, but that by far the most 
common is a peak signal pulse of some 
kind. Valve failures may account for a 
few, but this cause is relatively rare. By 
far the most satisfactory results have 
been obtained by incorporating suitable 
protective circuitry in the IF amplifier 
when the set is designed. 


PRICES 

RADIO 

Lately of Angel Place 
are now 

SYDNEY'S LEADING 
MAIL ORDER 
SUPPLIERS OF 
RADIO PARIS 
★ 

We have at our disposal 
THE MOST 
COMPREHENSIVE 
STOCK OF RADIO PARTS 
IN THE 

COMMONWEALTH. 

★ 

Sorry we cannot under¬ 
take any repairs what¬ 
soever. 

We are trying to give an 
UNRIVALLED MAIL 
ORDER SERVICE 
and we know from ex¬ 
perience that if is im¬ 
possible to combine the 
two. 

★ 

PRICE S RADIO 

BOX 1212, G.P.O. 
SYDNEY. 

ESTABLISHEED 1922. 
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ELECTRONIC DEVELOPMENTS 


KITSETS 


BUILD IT YOURSELF 
FOR HALF PRICE 


RECEIVERS 

1. DXERS I (B. or AC) 

2. DXERS 2 (B. or AC) 

3. DXERS 3 (B. or AC 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 


6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. 1962 Stereogram 

10. Transistor I 

11. Transistor 2 

12. Transistor 3 

13. Transistor . 4 

14. Transistor 6 

15. Transistor (R.F.) 7 

16. Transistor 8 

17. Transistor (3 Band) 8 

COMMUNICATION 

TYPES 

18. Interceptor 5 

19. Globespan 8 


HIGH FIDELITY 
AMPLIFIERS 


20. Hi-Fi 

21. Mullard 

22. Mullard 

23. Mullard 


3 

3-3 

5-10 

5-20 


STEREO UNITS 

24. Mullard 2-2 

25. 1962 Mullard 3-3 

26. 1962 Mullard 10-10 

27. Unit I (R.TV&H.) 


28. Unit 2 (R. TV & H.) 

29. Unit 3 (R. TV & H.) 

30. Unit 4 (R. TV & H.) 

31. Playmaster 101 

32. Playmaster 103 

33. Playmaster Twin 10 

34. Playmaster Twin 17 

35. Miniwatt Twin 10 


GUITAR AMPLIFIERS 

36. Golden Series 12 W. 

37. Golden Series 20 W. 

38. Std. Series 12 Watt 

39. Std. Series 25 Watt 

40. Std. Series 35 Watt 


P.A. AMPLIFIERS 

41. Standard 12 Watt 

42. Standard 25 Watt 

43. Standard 35 Watt 

44. Standard 100 Watt 

45. Transistor 10 Watt 

46. Transistor 30 Watt 

CONTROL UNITS 

47. Playmaster No. 8 

48. Playmaster No. 9 

49. Playmaster No, 10 

50. Transistor Low Noise 

(Monaural) 

51. Transistor Low Noise 

(Stereo) 

52. 4 Channel Audio 

Mixer. 


TUNERS 

53. Playmaster No. 3 

54. Playmaster Program 

Source. 

55. Transistor High Gain 

56. T'istor Medium Gain 

57. Mullard Wide Band 

58. Philips Wide Band 

TRANSISTOR 

AMPLIFIERS 

59. I Watt Stereo 

60. 2 Watt Stereo 

61. 4 Watt Stereo 

62. 10 Watt Stereo 

TAPE AMPLIFIERS 

63. No. 3 R. TV & H. 

June, I960. 

64. No. 4R. TV & H. 

July, I960. 

65. Stereo Tape Amp. 

INSTRUMENTS 

66. 3" C.R.O. R.TV&H. 

67. 5" C.R.O. R.TV&H. 

68. 6V Tachometer 

69. 12V Tachometer 

70. Electronic Stetho. 

71. Sweep Generator 

72. Pattern Generator 

73. G.D.O. Adaptor 

74. R/C Bridge 


75. Valve & Transistor 
Tester. 

76. Transistorised Signal 
Tracer. 

77. Transistorised Wave 

Meter. , 

78. Standard Audio 
Osc. 

79. 1962 Wide Range 
Audio Osc. 

80. V. T. V. M. 

81. Signal Generator 
R.F. 

82. Distortion-Noise-&- 
Millivoltmeter. 

MISCELLANEOUS 

KITS 

83. 50 MC/S Converter 

84. 144 MC/S Converter 

85. S/W. I. Converter 

86. S/W. 2. Converter 

87. Light Beam Relay 

88. Fremodyne 4 

89. Stereo Phone Amp. 

90. Stereo Phone 
Adaptor 

91. Porta Player 

92. Porta Gram 

93. Transporta Grame 7 

94. Flasher Unit 

95. Regulated 9V 
Supply 

96. Universal Battery 
Charger 

97. Intercom Unit 


EXCELLENT FREQUEN¬ 
CY RESPONSE. LOW 
DISTORTION FIGURE 
HIGH INPUT SENSI¬ 
TIVITY. ALL CON¬ 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL 



NOTE THE A&R OUT¬ 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
± IDB I0CPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


MMIWATT TWIN 10 STEREO-COMPLETE KIT—£36/12/6 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE ... VICTORIA 63 5973 
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ELECTRONIC DEVELOPMENTS 


"LEARN WHILE YOU BUILD" KIT 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 


OTHER POPULAR KITS AND INSTRUMENTS FOR 1963 


R. TV & H. UNIT 4 STEREO AMP. 
£37/12/6 COMPLETE 


LSGIO SIGNAL GENERATOR 
(6 BAND. 120 kc to 260 me.) ONLY £14/10/- 


"GOLDEN SERIES" 
20 watt GUITAR 
AMPLIFIER vibrato” 
£31/15/6 

1962 Milliard 3-3 
Stereo Amp. 
£24/18/6 

COMPLETE 

1962 Milliard 
10-10 Stereo Amp. 
£38/7/6 

COMPLETE 

50 and 144 MC 
CONVERTERS 

£6/12/6 

(PLUS CRYSTAL) 


All TRANSISTOR 


1963 

R. TV 6 H. VALVE 

HI-FI 3 

24 watt Stereo kit 


TRANSISTOR 8 

Transistor Tester 

AMPLIFIER 

£36/18/6 


£24/18/6 

£29/14/6 

£14/18/6 


6V & 12V TACHOMETER 
£14/16/6 


BM3 CRYSTAL MIC. (Stand e*tra) 
£ 2 / 10 /- ' 


TOP QUALITY M/METER 
£4/12/6 


WE STOCK METALWORK AND PANELS FOR RADIO. TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 


ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 

TV COMPONENTS 

VALVES 

CONDENSERS 

TRANSISTORS 

RESISTORS 

PICTURE TUBES 

RECORD PLAYERS 
RECORD CHANGERS 

TRANSFORMERS 

TRANSCRIPTION 

CHOKES 

UNITS 

TV AERIALS 

METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 
R. TV & H., MARCH, 1962 

ONLY £12/8/6 
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The recessed 
mounting of the 
tuning capacitor 
can be clearly 
seen in the rear 
view of the unit. 
Rigidity should be 
aimed at in con¬ 
struction of the 
unit. 


A REMOTE VFO 
For The 

i 'Economy Twins' 


The use of a stan¬ 
dard small instru¬ 
ment case and 
dial imparts an 
attractive and 
compact appear¬ 
ance to the fin¬ 
ished VFO. The 
holes on either 
side of the band- 
switch allow ac¬ 
cess to the cali¬ 
brating trimmers. 


Here, a* promised, is the remote VFO designed to suit the 10 watt 
transmitter featured in the April issue. The unit has good frequency 
bandspread and stability and, with some 30 volts of output on both 
3.5 and 7.0Mc, would be entirely suitable as a crystal substitute for 
most AM transmitters. 

By Keith Jeffcoat 


circles, since it is simple to construct and 
will almost always oscillate, provided 
undue liberties are not taken with the 
tuned circuit. It offers the further advant¬ 
age that, if desired, the tuned circuits 
may be remotely coupled to the valve. 

The Clapp oscillator is actually de¬ 
rived from the familiar Colpitts arrange¬ 
ment, a distinguishing feature of which 
is that a series tuned circuit is employed 
as part of the total feedback network. 
Oscillation occurs at a frequency slightly 
higher than the resonant frequency of the 
series tuned circuit and, under this condi¬ 
tion, the circuit appears inductive. Thus 
an L-C phase inversion network is formed 
in conjunction with the voltage divider 
capacitors Cl and C2 which is of the 
same basic configuration as the conven¬ 
tional Colpitts circuit. 

Due to the fact that the series tuned 
portion of the circuit has a much lower 
impedance than the parallel tuned coun¬ 
terpart, it is postulated that the Clapp 


W HEN we constructed and described 
the 10 watt transmitter we thought 
that a simple remote tuned circuit 
arrangement would suffice for a VFO 
and, in fact, some preliminary tests had 
appeared to confirm this. As discussed 
in our article on a control unit in the 
May issue, however, we found that there 
were some unsatisfactory aspects in the 
use of this simple VFO and the situa¬ 
tion called for something a little more 
elaborate. 

From our observations with the earlier 


VFO we determined that the major rea¬ 
son for frequency change in the oscil¬ 
lator was load variations caused by tun¬ 
ing the final to resonance. We found that 
voltage variations (within reason) had 
little effect on oscillator frequency but 
bringing the final from a non-resonant 
to a resonant condition could change the 
oscillator frequency by as much as 15Kc 
at 7Mc. 

If the final was near resonance when 
“netting,” detuning of the oscillator was 
proportionally lower, but still too great 
for satisfactory ope¬ 
ration of the unit 
under present-day 
conditions. 

The type of oscil¬ 
lator we used is the 
“Clapp” arrange¬ 
ment, a basic circuit 
of which is illustrat¬ 
ed in Figue 1. This 
oscillator is most 
popular in amateur 


This is the basic Clapp oscillator cir¬ 
cuit around which our unit is designed. 
Because of the relatively low impe¬ 
dance presented by the tuned circuits 
to the valve, this type of oscillator is 
less sensitive than most to loading 
effects. 

oscillator tuning is relatively immune to 
variations in valve parameters and load¬ 
ing conditions. 

Unfortunately, however, the immunity 
or otherwise of the Clapp circuit to 
variations in load depends to a large ex¬ 
tent on just how large the variation is 
and how tightly the oscillator is coupled 
to following circuits. In the case of our 
original circuit the oscillator was tightly 
coupled directly to the output valve! 

In order to minimise this problem we 
have used no less than two stages of 
isolation in our new VFO. This, to¬ 
gether with any further isolation which 
may exist through other stages in the 
transmitter should, and does, ensure that 
the VFO will stay on the frequency it is 
netted to, even though there may be dras¬ 
tic load variations between netting and 
actually putting the transmitter on the air. 
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At this stage it might be as well if we 
looked at the circuit of the unit. 

Although there are only two valves 
used it can be seen that there are actual¬ 
ly three valve functions. The pentode 
section of the 6BL8 is the Clapp oscil¬ 
lator with electron coupling through to 
the triode section, which is wired as a 
cathode follower. The cathode follower 
is then coupled to the 5763, which is run 
as an untuned class-A amplifier stage. 
Capacitive coupling is used from the 
plate of this stage to the input) circuits of 
the transmitter. 

Basically the circuit of the Clapp oscil¬ 
lator is identical with that shown in 
Figure 1, but, in order to provide band- 
spread of 3.5 and 7.0Mc, we have in¬ 
cluded a three-pole two-position switch, 
which allows the right amount of in¬ 
ductance plus fixed and variable capaci¬ 
tance to be inserted for the correct cover¬ 
age of each band. 

Actual tuning of the oscillator is ac¬ 
complished per medium of a standard 


In order to suit the VFO the wiring 
of the crystal socket of our Three 
Band Transmitter has to be modified 
to conform with the above circuit. 
The power supply requirements for 
the VFO are well within the capa¬ 
bilities of the transmitter supply. 

broadcast band single gang capacitor, the 
capacitance range of which is limited to 
the amount required by either the 5-30pF 
trimmer or the 82-pF fixed capacitor in 
series with switch SIB. Bandsetting is 
achieved with the two trimmers plus their 
parallel fixed capacitors connected to SIC. 
Because the bandsetting will be different 
with the unit in its case from what it is 
with the unit out of the case these two 
trimmers have been physically placed so 
that they are accessible from the front 
panel. 

The cathode follower section of the 
6BL8 is unusual in only one aspect and 
that is the connection of the 180K resis¬ 
tor from grid to B-plus. For best isola¬ 
tion through this valve, it is important 
that it should not draw grid current and 
proper adjustment of the grid divider will 
ensure that it does not do so. 

In order that the 5763 should run as 
a class-A amplifier it is also important 
that it should not be overdriven and run 
into the grid current region. The divider 
composed of a 10K and 22K resistor in 
its grid circuit reduces the available out¬ 
put from the cathode follower to the 
maximum it can tolerate without being 
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overdriven. More will be said on this 
later. 

The unit is constructed in a stand¬ 
ard, commercially available, instrument 
case which measured 5in deep by 5in 
high with a sloping front panel. This 
type of case is to be preferred for a 
VFO, since it allows easy reading and 
adjustment to the tuning when the unit 
is within arm’s reach on a desk top. 

Since these cases are not normally 
supplied with a chassis, we made one 
of our own from brass sheet which 
measured 5in deep by 4|in wide by 
l*in high. The brass sheet was used 
in place of other and cheaper materials, 
since it allows a firmer and more posi¬ 
tive bonding of ground connections and 
so prevents the possibility of these caus¬ 
ing intermittent stability problems. 

The dial we used is a standard “label” 
unit and behind it we mounted a 4/1 
reduction gearing which then mounts 
on the miniature standard broadcast type 
single gang mentioned previously. In 
order to gain sufficient room for the 
mounting of this 
dial and gang capac¬ 
itor, we found it 
necessary to cut a 
small “tongue” into 
the brass chassis on 
which the gang 
could mount. 

Included in the 
article you will find 
full details of the 
chassis construction 
and no, great diffi¬ 
culties should be ex¬ 
perienced in this re¬ 
spect. 

The coil we used 

☆ 

Wiring of the unit 
is point to point, 
with all leads 
being kept as 
short as possible. 

Things are a little 
cramped around 
the two valve 
sockets but, with 
care , everything 
fits. 


was wound on a standard liin diameter 
plastic plug-in former. It consists 
of 28 turns of 18 B&S enameled 
covered wire spaced to occupy lfin 
of the former. To secure the turns 
in place we pre-grooved the former 
on a lathe but this is not strictly 
necessary provided the turns be later 
secured by doping with either coil varn¬ 
ish or low loss wax. If the turns are 
inclined to move under vibration, the 
stability of the unit will, of course, be 
very poor. 

On the 3.5Mc position of the band- 
switch the whole of this coil is in circuit 
and for 7.0 Me a tap is placed at the 
10 turn mark. Other coil formers and 
coil configurations could be used in the 
circuit as long as the coil has a reason¬ 
ably high Q and the former is dimen¬ 
sionally stable with temperature. On no 
account should ferrite cored formers be 
used, unless the ferrite is of the special 
“de-stressed” variety, since it has been 
determined by experiment that, generally 
speaking, ferrite has less than the de- 


+200 250V 

IN TUNING 
NF0 TYPES 


Basically our VFO is the same as that used in the SSB transmitter in the 
April, 1962, issue. It your existing transmitter has sufficient isolating stages 
the 5763 could be omitted and output taken directly from the cathode of 

cathode follower. 
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MUG MM THS 


“Stentorian” Speakers 




By buying your “Sten¬ 
torian” Speakers from us 
at MAGRATH’S you 
save . . . because we’re 
the Australian agents 
and you’re virtually buy¬ 
ing direct from stock! 
We’ve a complete range 
of these famous English 
Speakers, including the 
following: 


gin. P.M. Unit, Model HF816, inc. s. tax, £10/10/- 
9in. P.M. Unit, Model 912C, including s. tax, £6/2/6 
lOin. P.M. Unit, Model HF1016, inc. s. tax, £11/6/8 
lOin. Diecast Unit, Model HF1012, including s. tax, £7 
lOin. Concentric Duplex Speakers, inc. s. tax, £20/7/- 
12in. Concentric Duplex Speakers, inc. s. tax, £44/16/8 
riO Pressure Tweeter, including s. tax. £8/6/8 


for further technical details write tor 
free literature. 


Milliard “44” Amplifiers 


STILL ONLY . . 


£35 



The Complete Amplifiers 

Fully wired and tested, the 
“44” has integrated control—Stereo 
or Mono. Output for a full range of Speakers. 
Input for pick-up, etc. 

AVAILABLE AS KIT SET-- «9 

We’ve also stocks of the Mullard “44” Amplifier in 
Kit Set form. With this set you get complete step- 
by-step illustrated assembly book; and, as we said, 
the price (with five valves and including sales tax) 
is only £29. 


. H. MAGRATH & CO. R T Y. LTD. 

8 LT. tONSDALf STREET, MELBOURNE, VICTORIA, PHONE FB3731 


TIIIIT 


III 


I IIIIIIIIIIIIIIU XIXXXXXXI 


A. C. STABILISERS 



by Servomex 


• AC2 MIc 111 gives 9 amps or 20 amps, 
AC7 Mk II gives 30 amps or 70 amps, ac¬ 
cording to tap setting. 

% Speed 40/60 Volts per second on wide 
range setting. 

• Accuracy dt 0.1% 


0 Zero Distortion. 

• Unaffected by changes in ' 
form, frequency, power factor, etc, 


RONALD J. T. PAYNE 


PTY. 


LTD. 


Grams 

Payneco 

Melbourne 



385 Bridge Rood, Richmond, Vic. Tel. 42 1416. 
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sired temperature stability for use in 
oscillators of this type. 

The use of a plug-in type coil for¬ 
mer is, perhaps, not strictly necessary 
to the best operation of the VFO but it 
does make things easier if small altera¬ 
tions to inductance have to be made. It 
also means that if, at a later date, the 
unit is required to operate in conjunc¬ 
tion with an SSB transmitter the change 
in frequency could quite easily be made 
by simply plugging m a new inductor. 

In order to reduce to a minimum 
heating effects on the coil it has been 
placed as far away on the chassis as 
possible from the two valves. Some 
ventilation of the valves is achieved by 
drilling 18 one quarter inch holes in 
the case immediately above the valves. 

The bandswitch is mounted in the 
centre of the panel and underneath the 
chassis and, although the leads to the 
coil are a little long, this is of small 
importance at the frequencies involved. 
The two handset trimmers are mounted 
one on either side of the bandswitch and 
have their earthy end soldered directly 
to the brass chassis. A £in hole through 
the front panel and chassis in the centre 
position of each trimmer allows access 
to their adjusting screws. 

The ’’hot” end of each of these trim¬ 
mers is terminated on a single lug tag- 
strip which is also used to terminate the 
fixed mica capacitors wired in parallel 
across them. Only heavy guage wire, 
in our case 18 gauge tinned copper, 
should be used for bandswitch and coil 
wiring. Lighter gauges are likely to 
vibrate and cause instability. 

The wiring around the two valve 
sockets is perhaps a little cramped for 
space but, with some care, everything 
fits quite nicely. 


A two-lug tagstrip placed immediately 
above the 5763 socket is used to term¬ 
inate the coaxial cable coupling the out¬ 
put of the VFO to the transmitter and a 
three-lug tagstrip mounted to the right 
of the 5763 terminates the input power 
leads. 

For the sake of convenience in remov¬ 
ing and replacing the unit in its case, 
both the co-ax and the power lead are 
first taken through the chassis and then 
through a iin hole in the centre rear of 
the case. 

In order to connect the VFO into the 
10 watt transmitter described previously, 
it is necessary to make some alterations 
to the wiring on the octal socket mount¬ 


ed on the front panel. Fig. 2 shows the 
modified wiring diagram. 

The total HT drain of the VFO is 30 
milliamps and the filaments require 1.2 
amps at 6.3 volts. This is well within 
the capabilities of our 10 watt trans¬ 
mitter. In fact most transmitters that 
the VFO would be used with could 
probably supply these modest require¬ 
ments. 

After assembly and wiring has been 
completed, the unit could be tested and 
aligned in the following manner: Place 
the 6BL8 in its socket and apply HT 
and filament voltages to the unit. Couple 
a lead from the station receiver to pin 
8 of the 5763 socket. Tune the receiver 


NEW 


T. ». B. 

i SPECIALS i 


NEW 


TWO IN LINE. 2.4-13 M/C, 2 Bands, Trans¬ 
mitter VAE Coupler Unit. £8/10/. 
Converters, with 100 Kc. Crystal Marker, £9/5/. 

AR7 RECEIVER, B. C. A D. Boxes. 12v DC 
—240v AC P/supply. £28/10/. 

XTAL DIO DES, 1N21, CV1I1, CV 102, 4/- ea. 

MULTIMETER ft DECADE UNIT. Suitable for 
Auto Work. £6/10/. 

LIGHTNING ARRESTORS, Gas Gap. 4/ ea. 

109 TRANSCEIVERS, with Power Supply 6v, 
DC. 2.5 m/c to 5 m/c. £8/15/. 

METER UNITS, 50 u/a movement, test leads 
and 11-position switch. 0-500v, + or - switch, 
0-10K ohms. NEW, £5, NEW. 


SELENIUM RECTIFIERS, Wwave. lOOv, 
amp. Full wave, lOOv, .75 amp. 

NEW £2 each. 


TRANSFORMERS, 
NEW. £1/10/ 


240v to llOv. 1 amp. 


CHOKES, 1 Henry .1 amp 12 ohms. NEW 15/. 

POWER SUPPLY, 240v AC. 75v DC. Filtered 
.75 amp Selenium Rectifier. New Choke, etc., 

£5/7/6. - 

LEFT ft RIGHT INDICATOR METERS, 
17/6 ea. 


3ENDIX AXIMUTH INDICATOR with globes. 
£1/10/- ea. 


MAIL ORDERS DELIVERED TO YOUR 
HOME. FREIGHT CHARGE F.O.D. 


T.D.B. HOLDINGS PTY. LTD. 

4 GLEBE ROAD, GLEBE 
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WIRELESS MICROPHONE SYSTEM 



microphone system using an f-m radio-link in place of 
connecting cables between the microphone and its associated amplifier. 

The absence of yards of harassing microphone cable and the high-quality audio signals 
produced by the “Mikroport” make it ideally suitable for entertainments, stage and studio 
productions. Without microphone cables greater freedom is obtained in lecture-halls, schools 
or open-air functions. 

In industrial preihises there is no need for long microphone cable when the “Mikroport” 
is used for relaying instructions or messages. 

At sporting fixtures the announcer is free to move quickly from one vantage point to 
another when he has a small cableless “Mikroport.” Not being hampered by the length of 
microphone cable is especially useful to an announcer at car or boat races. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. Phone: 2 0233 

M 488 

Adelaide: Newton McLaren Ltd., and AW A Offices in all the other States. 

Radio, Television & Hobbies, June, 7963 


















to 3.5Mc and set the bandswitch on the 
VFO to 3.5Mc. Set the VFO tuning 
gang to maximum capacitance and ad¬ 
just the 3.5Mc handset trimmer until a 
signal from the VFO is heard in the 
receiver. 

Now set the VFO gang to minimum 
capacitance and check the frequency on 
the receiver* If all is well it should be 
around 3.8Mc. If the frequency is high¬ 
er than say 3.85Mc it will be necessary 
to reduce the value of the bandspread 
series capacitor (82pF on SIB of our 
circuit). If, on the other hand, the fre¬ 
quency is lower than 3.8Mc it will be 
necessary to increase the value of this 
capacitor. With a little juggling in the 
value of this capacitor it is possible to 
have the VFO tune from 3.5 to 3.8Me 
over the full sweep of the dial. 

Once the 3.5Mc band has been set, 
a similar procedure can be used to ad¬ 
just the unit on 7.0Mc. In this case the 
total “swing” of the VFO should be 7 
to 7.175Mc and the 5-30pF trimmer on 
SIB becomes the series bandspreading 
capacitor. 

Once the oscillator has been checked 
and adjusted to frequency, the next step 
is to check the cathode follower for 
changes in grid current. This can be ac 
complished by temporarily lifting the 
ground connection of the 47K resistor 
to pin 9 of the 6BL8 and inserting a 
O-lmA meter between the resistor and 
ground. If all is in order, the current 
drawn should remain constant when the 
oscillator is temporarily stopped by short¬ 
ing the cathode to ground with a screw- 
driver or other metallic instrument. If 
there is any indication of current change 
the value of the 180K resistor should be 
varied until there is zero change between 
oscillator on and off. 

Once this has been done the 5763 
may be inserted in its socket and its 
grid also checked for current flow. The 
same procedure of measurement is 
adopted except that this time the meter 
; s inserted in the ground end of the 22K 
resistor in the 5763 grid circuit. 

If there is grid current on either the 
3.5 or 7Mc range the value of the 10K 
resistor in series with the grid should be 
increased. The adjustment of the cath¬ 
ode follower for zero current change and 
the class-A amplifier for zero grid cur¬ 
rent is rather important if good isola¬ 
tion of the oscillator is to be achieved 
and, on no account, should these tests 
be omitted. To do so might possibly de¬ 
feat the whole purpose of the VFO. 

When these tests have been carried 
out the unit may be installed in its metal 
case. It will be found that, due to the 
proximity of the case to the coil, cali¬ 
bration will have been affected but this 
is easily corrected by once again ad¬ 
justing the two bandset capacitors on 
spot frequencies of 3.5 and 7.0Mc. 

This change in frequency when the 
unit is placed in the case was the reason 
why the bandset capacitors were made 
accessible from the front panel in the 
first place. 

Under normal conditions of operation 
we found that the unit takes about 30 
minutes to warm up properly, during 
which time its frequency changes by ap¬ 
proximately 5Kc. After the warm-up 
period frequency drift measured over a 
4-5 hour period did not exceed 500 
cycles. This may not be as good as 
§ome of the figures claimed for com¬ 
mercial SSB equipment now available in 
this country but we feel that it is quite 
reasonable for a simple unit of this type 
and certainly more than adequate for 
AM use. 
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SEMICONDUCTORS 


TRANSISTORS: 

Germanium 
and Silicon 

ALLOY JUNCTION. PNP & NPN 

DRIFT. PNP 

DIFFUSED BASE (MESA). PNP & NPN 

MD TYPE . .. NPN 

Applications 

Computers, High and Low Speed Switching, 
V.H.F. Amplifiers, Converters, Mixers and Oscil¬ 
lators for S.W. and B/C Bands, 10.7Mc and 
455Kc I.F. Amplifiers, H.F. Medium Power 
Amplifiers, Low Noise and Class 'A' Amplifiers, 
Audio Drivers and Class 'B' Output Stages, High 
Power Audio Amps, and Switching. 

DIODES: 

Germanium 
and Silicon 

POINT CONTACT 
GOLD BONDED 
ALLOY JUNCTION 
DIFFUSED JUNCTION 

Applications 

Computers, Switches, Video & R.F. Detectors, 
D.C. Restorers, Ratio Detectors, Gen. Purpose. 

ZENER DIODES: 

250 mW DISSIPATION DIODES 
RANGING FROM 2V to 40V 


AVAILABLE FROM 



SALES DIVISION 

SOLE AUSTRALIAN DISTRIBUTORS OF 
HITACHI SEMICONDUCTOR PRODUCTS 


ASTOR HOUSE, 
12 Palmer Street, 
SYDNEY, N.S.W. 
31-0311 


OFFICES: 


ASTOR HOUSE, 

153 Sturt Street, 
STH. MELBOURNE, VIC. 
69-0300 
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A READER BUILT IT! 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


AN INTERESTING TRANSISTOR STEREO AMPLIFIER 




Mr. A. Turnbull, of Palm Grove, Balwyn, Victoria, sends us the fol¬ 
lowing details of a transistorised stereo amplifier he has built. It incorp¬ 
orates a number of novel features and, according to Mr. Turnbull, it is 
capable of a high level of performance. 



I N his notes accompanying the circuit in Wireless World, Nov. and Dec., 1961, iwmv R-wa ai ine u 
of the amplifier, Mr Turnbull writes: by Tobey and Dinsdale) in a more logi- ou ^ u h V n n t ^ fl !;nHfirr S ‘ 


lower output are many. Firstly the in¬ 
herent local feedback produces a low 
output impedance and with good line¬ 
arity of voltage gain. Secondly, supply 
voltage changes are almost completely 
rejected from appearing at the output. 
This latter point enables a simple power 
supply to be used without ripple or cross- 
channel troubles. 

“Class B operation is approached with 
sufficient forward bias to eliminate cross¬ 
over distortion. The forward bias is 
derived mainly from a silicon diode D 
(OA210) in the D.C. load of the driver 
transistor. The adjustable resistor R9 
is used to set the total quiescent current 
to 32 mA. 

“Diode bias has the advantage of be¬ 
ing low impedance and having a tem¬ 
perature compensating effect. The diode 
is mounted via mica washers onto the 
heat sink containing the power transis¬ 
tors. The heat sink is small, 8in x 3in, 
but has sufficient thermal capacitance to 
smooth out the typical signals to an 
average value. Sinewave testings have 
also been carried out at the 10 watt 
level (distortion less than one per cent 
at lKc/s.). 

“The driver and predriving stages are 
a feedback pair, limiting the forward 
gain at high frequencies. The entire 
power amplifier is direct coupled with 
DC feedback via RIO, R13, R14 and AC 
feedback via RIO and R13. The latter 
connection raises the input impedance 
sufficiently to use a conventional poten¬ 
tiometer as a volume control. 

“The DC level at the output is set 
to half the supply voltage by means of 
bias resistor R15. The overall voltage 
gain of the power amplifier is set at 
R10/(R10 plus R13), that is 118, so that 
lOOmV RMS at the input gives 10 watts 


is cal manner, the following points provide “The preamplifier unit has been de- 

“ the 


“This amplifier, whose circuit , . . _ - 

shown, is part of a stereo sound system. a n ,nter jjsting comparison with the am 
The system has given trouble-free per- phfier 4 R., TV and H. featured in the 

The M 


formance for the past 12 months 
cost of the two-channel system, that is, 
plifier-i 


lay issue. 

_ “Starting with the power output stage, 

power amplifiers. pre-amplifier-tone con- PNP germanium power transistors of the 
trols and power supply, was £60. This simple alloy type, 2N301A are used in 
of course is a lot higher than a con- a series DC connection (T1 and T2) but 
ventional valve amplifier system. How- compounded with complementary tran- 
ever, the performance satisfies me and sistors to enable a single-ended input and 
the construction side was easy. output to be obtained. The properties 

“On the technical side, the circuit ap- of the compound pairs (T3, Tl, and T4. 
pealed to me because no audio trans- T2) are such that an improved frequency 
formers were required. The special response is obtained, 
transformer requirement was replaced by ‘The complete power amplifier has a 
the need for an NPN transistor with a frequency response which is 3db down at 
60 volt collector rating! This proved ex- 13 c/s and 25 Kc/s, and a smooth fall- 
pensive as I used a Texas Instruments off beyond these limits. Although the 
NPN silicon type 2N656, costing £5. The common collector configuration chosen 
high voltage requirements arose through requires that the driver transistor, T5, 
my desire to have 10 watts clean audio provide a large voltage swing, the boot- 
into each channel of my Stereo System, strap capacitor C2 allows a voltage ap- 
and the availability of a 32V lighting preaching the supply rails without cur- 
transformer for the power supply. • rent gain loss in the DC supply resistors. 
“Discussing the circuit (first described “The advantages of an emitter fol- 
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An alternative feedback pair for the 
preamplifier , using commonly avail¬ 
able PNP transistors rather than a 
PNP and an NPN. 
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The circuit for one preamplifier channel, meant to be used with a ceramic 
or crystal cartridge . The feedback pair connected between "a” and n b u 
may be replaced with a circuit similar to that suggested in the small diagram . 


signed for a ceramic cartridge input. The vides plus 10 dB, —8 db at 50 c/s and 
first two transistors form a complement- plus 8dB, —lOdb at 10 Kc/s. The out- 
ary feedback pair. This circuit has an put transistor is loaded into the 10 K 
input resistance of 2 megohms and a ohm volume control and provides an 
voltage gain of 5. The overload input overall gain of two from the pick-up 
level is 0.8 volts RMS. The high input to the power amplifier input, 
impedance is obtained from a positive * The coupling of the load to the 
feedback loop around an amplifier with power amplifier via a 2000uF capacitor 
a stable gam An alternative circuit is j s rat h e r clumsy but the alternative con- 
shown using like polarity transistors. nection t0 the centre tap o{ the power 

“The tone control network is based transformer requires two similar size 
on current transfer functions and pro- electrolytics for filtering.” 


| Melbourne-Manchester Computer Link 

A permanent Telex link between the Melbourne Computer Centre and 
the giant Atlas computer at Manchester University has been estab¬ 
lished by Ferranti Ltd. 

A LREADY, several Australian orga- Mr Barry Z. de Ferranti, Australian 
nisations are preparing to use the sales manager for the Ferranti computer 
link which will enable complex problems department, says the new link will bring 
to be solved more efficiently and eco- Australia much closer to computing 
nomically. standards now available overseas. 

The decision to establish the perma¬ 
nent link was caused by the success of 
a pilot run organised for the Computer 
Exhibition at Melbourne University in 
February. 

Before the exhibition, data about more 
than 100 Australian cities was sent to 
Atlas at Manchester. Visitors were then 
invited to ask Atlas to forecast the 
population of any of these cities for any 
particular year. 

The question was sent to Atlas by 
Telex and the answer was back in about 
three minutes. 

Atlas caused much excitement when 
it forecast that Melbourne’s population 
would pass that of Sydney before the 
end of next decade. In 1980, both cities 
would have about 3,500,000 people. 

Another feature of the Telex installed 
at the Melbourne Computer Centre is 
that any Australian city will be able to 
transmit problems to the centre. 

Any of the problems that cannot be 
suitably solved by the Sirius computer 
at the Melbourne centre will be retrans¬ 
mitted to Britain. 
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MUMETAL CASED TRANSFORMER 
TYPE 130M 

(SINGLE HOLE MOUNTING) 



MULTIPLE IMPEDANCE 

50 ohms—200/600 ohms 
50 ohms—42K ohms 
200/600 ohms—42K ohms 

ZEPHYR PRODUCTS PTY. LTD. 

58 HIGH STREET. GLEN IRIS, 
VICTORIA. S.E.6. BL1300. 



World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279 

yj 8411 










































ELEMENTARY BINARY ARITHMETIC 


In March, 1955, we reproduced an article from the "Aerovox Research 
Worker" explaining the principles of Binary Arithmetic, the basic count¬ 
ing system used by modern digital computers. Current interest in the 
subject warrants reprinting the article for the benefit of the many readers 
who will not have seen the earlier issue. 


W ITH the growing presence of digi¬ 
tal electronic computers among 
us, more and more radio technicians are 
beginning to hear obliquely about the 
binary number system and wonder why 
they have learned nothing about it be¬ 
fore. 

There is good excuse for the perplex¬ 
ity, since surprisingly little has appeared 
on the subject in the books and maga¬ 
zines customarily read by radio men. 
Many technicians who have prided them¬ 
selves on being reasonably well grounded 
have thumbed through mathematics text¬ 
books, old and new, and found no 
reference whatever to the binary system. 

A glance into the dictionary reveals 
the word binary to mean “characterised 
by two things or parts.” From this, we 
may infer, correctly, that binary arith¬ 
metic is in some way associated with 
the figure 2. Indeed, the binary system 
uses only two digits. Now, let us see 
how this differs from the method of 
counting we have employed most of our 
lives. 

Our old standby is the decimal sys¬ 
tem. Its base is 10 and its digits are 
0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. This is 
very handy because we have ten fingers 
on which to count. 

In our civilisation, we have got 
along famously with the base 10. It is 
possible to express any number by the 
proper combination of the digits 0 to 9. 

However, when we attempt to set up 
some forms of electrical counting equip¬ 
ment in strict accordance with the deci¬ 
mal system, we find ourselves in need 
of a multitude of components. 

Here, the binary method comes to our 
rescue. It is a base 2 system and requires 
only two digits: 0 and 1. In the binary 


TABLE 

1 . 

DECIMAL 

BINARY 

NUMBER 

NUMBER 

0 

0000 

1 

0001 

2 

0010 

3 

0011 

4 

0100 

5 

0101 

6 

0110 

7 

0111 

8 

1000 

9 

1001 

10 

1010 


system, all numbers can be expressed 
by combinations of zeros and ones. 

Just why should this be handier than 
the decimal system? Simply because it 
is an easy matter to express the binary 
digits themselves with a simple electrical 
device which is either ON (1) or OFF 
(0). Thus, an open switch or relay de¬ 
notes zero, while a closed switch sig¬ 
nifies 1. 

The same is true of a tube conducting 
or cut off, a crystal diode conducting or 
blocking, a neon lamp ignited or ex¬ 
tinguished, etc., etc. A voltage or cur¬ 
rent likewise can denote 1 when high 
or positive, and zero when low, nega¬ 
tive, or off. The binary system operates 
with fewer and simpler components. 

Although a certain piece of equip¬ 
ment, such as a counter, might operate 
by the binary method, it still can be 
made to give indications (such as total 
count) in the easily recognised decimal 
notation. 

In explaining the elements of binary 
arithmetic in this article, frequent com¬ 
parisons will be made with the decimal 
system for the sake of clarity or proof. 

Suppose that you have four separate 
on-off components (switches, tubes, etc.), 
each of which is assumed to indicate 
zero when OFF and 1 when ON. Table 
I shows how the two states of these 
same four devices can be employed to 
express various decimal numbers. 

In order better to understand this 
table, let us consider the basic rule of 
binary addition which may be stated as 
follows: 0 + 0 = 0, 0+1 = 1, 
1 + 0 = 1, and 1 + 1 = 10. This 
last sum means simply that every time 
1 is added to 1, we write down zero 
and carry the 1 to the next column to 
the left. An illustration will serve to 
clarify binary addition. For example, 
from Table I add 0101 (binary 5) and 
0011 (binary 3): 


BINARY 

DECIMAL 

0101 

5 

+ 0011 

+ 3 

1000 

8 

1 



First, the two Is in the right-hand 
column are added. This equals 10, so 
we write 0 and carry 1 to the next 
column to the left. This 1 must be 
added to the 1 already in that column. 
Again, this equals 10, so we write 0 and 
carry 1 to the next column to the left. 
Adding this carried 1 to the 1 already 
in that column gives another 10, so we 



TABLE II. 


212.. 

..4096 

213. . . 

.8192 

2H.. 

..2048 

214. . . 

. 16,384 

210. . 

..1024 

215. . . 

.32,768 

29 .. 

..512 

210. . . 

.65,536 

2» .. 

. .256 

217. . . 

.131,072 

V .. 

. .128 

218. . . 

.262,144 

2* .. 

. .64 

219. . . 

. 524,288 

25 .. 

. .32 

220. . . 

.1,048,576 

24 .. 

. .16 

221. . . 

.2,097,152 

23 .. 

. .8 

222... 

.4,194,304 

22 . . 

. .4 

223. . . 

.8,388,608 

21 .. 

. .2 

224. . . 

.16,777,216 

20 .. 

. . 1 

225. . . 

33,554,432 


Positive 

Powers 

of 2. 


Binary Notation in 4-Device System 


write another zero and carry 1 to the 
left-most column. Now, this 1 is added 
to the zero in that column, giving 1 
which is written. 

The answer is 1000, which by refer¬ 
ence to Table I is found to be binary 8. 

A careful examination of Table I now 
reveals that each higher binary number 
is obtained by adding binary 1 (0001) 
to the preceding number. 

Try this out by starting with 1010 
(binary 10) and successively adding 0001 
(binary 1). You will obtain 1011 from 
11, 1100 for 12, 1101 for 13, 1110 for 
14, and 1111 for 15. 

If you make another addition, you 
will obtain 10000 (binary 16) which re¬ 
quires five on-off devices for its expres¬ 
sion—and we agreed at the beginning 
that we have only four. So binary 15 is 
as high as a 4-device system will count. 

However, the economy and efficiency 
of the system is realised when it is con¬ 
sidered that only four elements are 
needed to display from 0 to 15 events. 

Any number may be expressed in the 
binary system by choice and position 
of the two digits repeated as coefficients 
of powers of 2, just as any number can 
be expressed in the decimal system by 
choice and position of the ten digits of 
that system as coefficients of powers of 
10 . 

For example: The decimal number 
2548 means 2 X 10 3 + 5 X 10 2 + 4 
X 10 l + 8 X 10°. Similarly, the 
binary number 011010 means 0 X 2 5 

+ 1 X 2 4 + 1 X 23 + 0 X 2 2 + 1 x 
2i + 0 X 20. 

Table II lists the powers of 2 up to 
2 to the power 25, and you can obtain 
from this Table the decimal numbers 
corresponding to the powers of 2 given 
in the preceding example. Adding these 
discloses that 011010 equals 26: 
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0 

X 

25 

— 

0 


4- 

1 

X 

24 

= 

16 


+ 

1 

X 

23 

= 

8 


+ 

0 

X 

22 

=. 

0 


+ 

1 

X 

21 

= 

2 


4- 

0 

X 

20 


0 

2 


onoio 

= 

26 


You can prove this sum by returning 
to Table I and adding binary 1 (0001) 
successively to binary 10 until you 
reach 011010 which you will find equal 
to 26. 

A binary point is used in binary nota¬ 
tion just as a decimal point is used in 
decimal notation. An example is 
100101.01 with six digits on the left and 
two on the right of the binary point, al¬ 
though the digits might increase in num¬ 
ber without limit on both sides of the 
point. 

We have seen already that the digits 
on the left of the point are coefficients 
of increasing positive powers of 2 with 
2 degs. adjacent to the binary point. 

The digits on the right are coefficients 
of increasing negative powers of 2 with 
2 to the power minus 1 adjacent to the 
point. The example just given 
(100101.01) becomes; 



The addition of positive numbers in 
the binary system already has been ex¬ 
plained in the preceding paragraphs. 
While the addition of two numbers has 
been given in each illustration, the sys¬ 
tem is by no means restricted to 2-num¬ 
ber groups. Any series of binary num¬ 
bers can be summed. 

The only remaining case is the addi¬ 
tion of a positive and a negative num¬ 
ber. Consider, for example, the addition 
of 0101 and - 0010. 


DECIMAL 

BINARY 

5 

0101 

—2 

—0010 

4 



number, change each of its Is to 0s and 
each of its 0s to Is and add 1. Thus: 
-0010 becomes: 1101 + 1 = 1110. 
Now if we add: 



complemented 


Dropping the left-most 0 in the answer 
(which merely indicates the negative 
sign), and recomplementing changes 
1011 to —0101 (binary 5), which is the 
correct answer, — 8 -f- 3 = — 5. 

Binary Subtraction 

Subtraction is the same as the addi¬ 
tion of positive and negative binary num¬ 
bers, as just described. For example: 
Subtract 0100 (binary 4) from 1010 (bin¬ 
ary 10). 1010 — 0100 becomes 1010 -f 
1100 when the negative number (subtra¬ 
hend) is complemented and its sign 
changed. This equals 10110. The left¬ 
most digit, being a 1, indicates that the 
sign of the answer is positive and is dis¬ 
carded, making the answer -f 1010 (bin¬ 
ary 6) which is correct. 

Binary Multiplication 

Binary multiplication is carried out in 
very much the same manner as decimal 
multiplication, obtaining partial products 
in the conventional manner, but adding 
the latter in binary fashion. In binary 
multiplication, 0x0 = 0, Ox 1 = 0, 
1X0 = 0, and 1x1 = 1. 

As an example multiply 0101 (bin¬ 
ary 5) by 0010 (binary 2): 


The technique is to change the sign 
of the negative number, then complement 
this number and add the result to the 
positive number. To complement the 
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Binary Division 

Binary division is carried out in a 
manner similar to decimal division, as 
the following example will show: Divide 
1001 (binary 9) by 0100 (binary 4): 


10.01 = ans. ' 


Here, the left-most digit in the answer 
is discarded. If it is 1, the sign of the 
answer is positive, as in the above case. 
The answer thus is 4- 0011, or binary 3 
which satisfies the condition of 5 — 2 
= 3. 

If the left-most digit is zero, the sign 
of the answer is negative and the result 
must be recomplemented (the same pro¬ 
cess as the original complementing) to 
give the correct answer. This always 
happens when a negative number is add¬ 
ed to a smaller positive number. Thus: 
Add — 1000 (binary 8) to 0011 (binary 
3): 


0011 + (— 1000 ) = 0011 
+ iooo = oion 
—1000 


0100 ) 1001. 
100 


000100 


nt 

10 

.01 

= 



0 

X 

23 

= 0 

+ 

0 

X 

22 

= 0 

+ 

1 

X 

21 

= 2 

+ 

0 

X 

20 

= 0 

+ 

0 

X 

2-1 

= 0 

+ 

1 

X 

2-2 

= 0.25 


8 


10.01 = 2.25 


Conclusion 

After studying the rudiments of binary 
arithmetic presented here, the reader 
should be able, by setting up for him¬ 
self a number of practice examples for 
drill, to acquire considerable proficiency 
in manipulating this invaluable new tool. 
A good working knowledge of the bin¬ 
ary system is essential to comprehending 
the operation of electronic digital com¬ 
puters and of other instruments, such 
as counters, which utilise the digital 
techniques. 


0101 

= 5 


xooio 

= X2 


0000 

10 


0101 


1 

1 

0000 


1 

1 

1 

0000 


1 

1 

1 

0001010 

== 1010 = 10 

1 

1 

7 




RADIO IS 
AN INTERESTING 
HOBBY! 

STCTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stolls Correspondent e College 


159 Flinders Lane, Melbourne; 149 Castlc- 
reagh St., Sydney; 290 Adelaide St., Brisbane; 
21 Grenfell St., Adelaide; 22 Howard St., 
Perth. 


CUT HERE AND POST 


TO STOTT’S: Please send me, free and with* 
out obligation, full particulars of your Course 
in Radio for Amateurs. 

My Name . 

Address ...,.......'......... 

S . Age . (RH 663) 
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INTERCOM SYSTEMS 

MINI COM. 

An inexpensive talk-back system with tran- 
sistoT amplifier built into master unit. 216 
battery supplied. Approximately 50 yards twin 
wire with each pair of units, but you can 
operate these over approximately 1 mile of 
twin line. A buzzer system is incorporated 
to indicate a call is to be made. 

Price only £7/10/- pair 


As above but larger model in cream 
bakelite cases. 

Price only £11/10/- poir 


FOUNTAIN INTERCOM 
SYSTEMS 

These ar e of rugged construction in metal 
cases and can be highly recommended for use 
in factories, hotels, garages, etc., where a 
really reliable and efficient unit is required. 
The following models are available for im¬ 
mediate delivery: 

TIC2 2 Unit £12/10/0 

TIC4 4 Unit £25/16/0 

TIC7 7 Unit £34/10/0 

Dealers, please write for Trade List. 


AIWA DYNAMIC MICROPHONES 
MODEL DM13 

An attractive and efficient micro¬ 
phone. Satin finish, metal case. 
Switch and microphone cord with 
plug provided. Frequency range 60 
to 1,500 c.p.s. Available in 50 ohms 
or 50,000 ohms impedance. 

Price £11/10/. 

Trade Clients write for the 
catalogue and prices. 

SPECIAL NOTICE 

AD parcels tent Registered Post unless other¬ 
wise stated. Postage or Freight most be In¬ 
cluded with order. 


PIEZO CRYSTAL 
MICROPHONES 

Model X43 (illustrated). Response 
60 to 8,000 c.p.s. A good quality 
microphone, will fit a standard-type 
microphone stand. Finished in grey 
hammertone. Fitted with 6ft of cable 
and plug. Price only 42/. 


Model BM3, illustrated. Frequency 
response 100 to 8,000 c.p.s. This 
excellent mike of modern design has 
6ft of cable and plug fitted and also 
has an On-Off switch. Can be 
screwed to any standard type stand 
or used as a hand mike. 

Price only 54/ 

Model LMI. Response 100 to 8,000 
c.p.s. A lapel type mike in chrome- 
plated finish with 6ft of cable. A very 
popular model at 25/. 

Model LM4. Response 100 to 6,000 
c.p.s. A lapel mike in grey enamel 
finish, with cord and miniature phone 
plug. Price only 18/6. 


Miniature Push-Pull Transistor 
AUDIO AMPLIFIER 

Lafayette Model PK543: 4 transistor. 
Designed for use by experimenters 
and hobbyists in a multitude of pro¬ 
jects. Ideal for use in conjunctipn 
with tuners, record players and for 
midget P.A. systems. Supplied less 
volume control, speaker and 9-volt 
battery. 

Price £4/16/. 

Lafayette Model PK544: 5 transistor. 
Similar to above but with more 
amplification and higher output. 

Price £7/10/- 

10.000 ohm Volume Control. Job 
type for 1/6. Standard type 8/«. 
Speakers from 35/. 9-volt Batteries 
frdm 7/6. 


* SPECIALS ★ 

Bargains In Fixed Condensers—all types 
as listed. These are new and guaran¬ 
teed in good condition. 

Capacity Voltage Type Price 

.00017 mfd 4000 Mica Block 3/6 

.001 mfd 5000 Mica Block 4/9 

.001 mfd 400 Mica 9d 

.0025 mfd 400 Mica 1/- 

.005 mfd 2000 Paper Block 1/9 

.01 mfd 2000 Mica Block 3/- 

.01 4- .005 600 

4- .001 Paper Block 3/- 

.01 1000 Mica 2/- 

.01 4- .01 

mfd Paper Block 2/- 

.015 mfd 2000 Mica Block 3/- 

.02 mfd Mica 2/3 

.02 mfd 1000 Mica Block 2/3 

0.25 mfd 2000 Mica Block 3/- 

.1 mfd 1500 Paper Block 2/9 

.25 mfd 400 Paper Tubular 6d 

.25 mfd 600 Paper Tubular 9d 

.5 mfd 600 Metal Clad 

Tubular 1/- 

1 mfd 500 Paper Block 1/9 

1 mfd 1000 Paper Block 3/- 

2 mfd 400 Paper Block 2/3 

4 mfd 350 Electrolytic 6d 

4 mfd 600 Paper Block 4/6 

3 -f 5 mfd 110V 

A.C. 400 VDC Paper Block 3/- 

10 mfd 40 Electrolytic 6d 

14 mfd 600V Electrolytic 2/6 

16 mfd 400 Oil Filled Block 10/- 

24 mfd 150 Electrolytic 1/3 

24 mpl 350 Electrolytic 2/6 

25 mpl 40 Electroyltic 1/3 

2. Special Line of Imported Recording 
Tape. This Tape is as good as any 
available but is much cheaper than 
most brands. 


Type No. 

Diam. 

Length 

Price 


PLF 

2i 

100 

6/3 


ASO 

3 

200 

6/9 


AC3 

3 

300 

9/6 


E20 

3 

600 

22/8 


PL6 

5 

600 

17/6 


AC9 

5 

900 

21/ 


PL12 

7 

1200 

25/ 


AC 18 

7 

1800 

39/6 


3. DIODES. 

All brand new 

and at i 

the 

following prices. 

AH reduced: 


OA73 . . . 

7 0 

BA 100 

. . 15 

3 

OA74 . . . 

4 9 

BA 102 

. . 25 

7 

OA70 . . . 

4 9 

BY100 

-. . 40 

6 

OA79 . . 

5 9 

OA210 

. . 12 

0 

20A79 . . 

11 6 

OA211 

. . 31 

9 

OA80 . . . 

4 9 

OA214 

. . 24 

6 

OA87 . . . 

4 11 

1N1763 

. . 12 

0 

OA85 . . . 

6 6 

IN 1760 
HR25 . 

. . 16 

. \ 8 

1 

9 

OA90 . . . 

16 3 

GEX00 

. . 3 

6 

OA91 . . . 

17 4 

OA95 . 

. . 17 

7 


Dual Wave Kits with RF Stage. These 
are ideal for constructing high gain 
radio receivers. Frequencies covered are 
the broadest band and the 16 to 50 
metre short wave band. Each stage is 
efficiently shielded. Valves suitable for 
use with this kit at 6BA6-RF and 6AN7 
Mixer or similar types. Normal price 
is £7/10/. Special Price is £3/10/-. 

LSG10 Wide Band Leader Signal Generator. 

Frequency coverage J20Kc to 260Mc. Usual 
price £16/6/3. Reduced to £13/10/. 

LSG1I Wide Band Leader Signal Generator. 

Frequency coverage 120Kc to 390Mc. Provision 
for quartz crystal. Usual price £18/18/. 

Reduced to £16/17/6. 

Dry Metal Rectifier. Ideal for AC Battery 
Portables. Contact cooled type 18RA-1811, 
60 Ma half wave 8/6 each. Type I6K4. 
3/9 each. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 
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HEATING, DRYING, COOKING 

WITH MICROWAVES* 


M 


AGNETRONS are usually thought ment. The difference, however, is that several centimetres thick can be effec- 


of in connection with radar.tran,- in.the heating unit the grater the power treated^ ^ 


milters and of course, most of the de- loss the better. Ideally, all the r.f. energy The maximum useful frequency is, in 
veloDment work on the magnetron has will be converted into heat, and none will fact, well up in the region of thousands 
been Tn Ua7ficld ~ which still remains be “transmitted.” of megacycles per second - or gigacycles 

* * ~ The heating effect in a particular sub- per second (Gc/s), to use a unit which 


the chief application of the device. But, The heating effect in a particular sub- per second (Oc/s), to use 

as so often happens, a device which has stance depends on the dielectric constant eliminates a few noughts, 

been developed for one purpose is found and loss factor of the substance. Clearly, Until recently, RF dielectric heating 
(perhaps after some modification) to be if say rubber is to be heated, then the un i ts were fed by conventional valve 
useful for other purposes. This is hap- values of these two factors for rubber oscillators. These sets used, in the earlier 
pening with the magnetron. have to be accepted; they cannot be days, ordinary transmitting valves. As 

One new and unfamiliar use for the changed in any way to give a better heat- dielectric heating grew, it became worth- 
magnetron is the generation of high-fre- ing effect. while to develop special oscillator triodes 

quency power for dielectric heating of However, two other factors are con- f or the purpose, and many types gave 

industrial products, for the treatment and trollable; the strength of the electric field, ( and still give) excellent service at the 

cooking of food, and for medical dia- and its frequency, which, broadly speak- more conventional industrial frequencies 



dielectric heating. 

There are many methods of heating by 
electrical means. Apart from the more 
obvious ones, there are two methods 
which use high-frequency power. 

The first is induction or “eddy cur¬ 
rent” heating. In this method, RF power 
is fed into a coil — which in practice is 
likely to be a few turns of water-cooled 
copper tubing. The material which is to 
be heated is placed in or alongside the 
coil, and circulating currents are there¬ 
fore induced in the material. 

With an adequate RF source apd a 
suitably designed coil, the temperature of 
the material can be raised to any desired 
level very quickly, since the heat is gener¬ 
ated within the material and does not 
have to penetrate from the surface in¬ 
ward. 

The method is versatile and easily con- 



types are the Mullard 

.. __J00, TY8-15A, TY12- 

20A, TY12-25A, and TY12-50A, which 
provide output powers ranging from 
lkW to 80kW. 

Operation of dielectric heating units 
at 30 to 50Mc/s can produce inter¬ 
ference with broacast reception. Be¬ 
cause of this, as well as to obtain the 
benefit of increased heating effect, it is 
desirable to shift to much higher fre¬ 
quencies. 

However, the efficiency of an RF 
triode falls from about 75 per cent at 
30Mc/s to say 20 per cent at l,000Mc/s 
(lGc/s). At this latter frequency the 


increased, then the increase of the 



trollable within any required limits, and ' s ’ DrODOrt i 0 nal to the 

«»»"«•»»' 

su ances. jf the WO rkpiece is thin, it may easily 

NON-CONDUCTORS be punctured by voltage breakdown be- 

if matprioi tween the plates. And in drying processes. 

If a non^eUllic material is o h prescnce 0 f mo isture provides its own 
heated — for example, plastics, wood, d : 8a S vantaces 
glue, rubber, food, or even the human disa ge * .. . . 

body — a different principle is necessary. A more practicable course is to in- 
The currents which can be induced in crease the frequency. Thus, if the fre- 
such materials are negligible, and no use- , lS *|| crea *® d from 30Mc/s to 

fill heat is eenerated 3000Mc/s, then the power loss is in- 

nrineinle is dieleltric creased 100 ,imes - In faCt the advanta 8 e 

The gained may be even greater, because the 

heating. It depends, not on the se i g lossiness 0 f many materials tends to in- 

vfbralion of the molecules within the crease a ‘ higher frequencies, 
material. Like the induction method, it Not unnatural y this way of improving 
has the outstanding advantages of speed, *h e effect has its own limitations, 

uniformity of heating, and controllability. At high frequencies the available power power available economically may be as 

The simplest dielectric heating unit »,^Vhich ««le as lkW. 
consists of two metal plates connected to . y f g fi ,. • effectivelv penetrate the ll ,s for this reason ‘hat the c.w. mag- 

an r.f. generator. The molecules of any "f 1 ? c r ^.*"5 ely penetrate tne netron has been introduced as an RF 

substance placed between the plates will wo i r i Kplece ,s reoucea . . generator for dielectric heating. It can 

tend to align themselves with the electric However, the limitation is not too prov ide high powers at lGc/s with an 
field; and, as the field reverses direction, severe, and microwave dielectric he&hng efficiency of 70 per cent, 
so will the molecules. If the field altern- compares favourably with other methods xhe design of a magnetron for this 

ates at a high frequency, heat will be in lh ls respect. For example, with infra- purp ose is complicated by certain 

** * “* red radiation, effective heating may be dimensional considerations. In practice, 
limited to within a millimetre of the sur- for applications where an output up to 
face. 5kW is required, an efficiency of 60 per 

In both infra-red and microwave cent is achieved in the 2.45Gc/s indus- 
methods, the process time may have to trial band; while for higher power levels 
be increased to ensure through-heating, the 0.915Gc/s band is more suitable, 
but in microwave units the power density At frequencies above 2.45Gc/s the 
from can still be relatively large and the heat- depth limitation would become signifi- 
ing time relatively short, and workpieces cant, and usefulness would be restricted 


generated by what may be called “inter- 
molecular” friction. 

The process resembles the unwanted 
heating-up of components by dielectric 
power loss in r.f. communications equip- 




* Reproduced by arrangement 
"Mullard Outlook." 
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ELECTRONIC 



There's an A & R Transformer for every type 
of low voltage iron... 

A & R Transformers are manufactured to 
rigid standards of quality and reliability and 
comply with the requirements of the Electrical 
Supply Authorities in all States. 

PT.2161 ... 3.3 Volt —30 Amp. 

Suitable for “Scope” and all 3.3 volt 
soldering irons. 

PT.2152 . . . 6-7-8 Volt — 40 VA 

A variable voltage transformer suitable 
for miniature low-voltage irons. 

PT.2154 . . . 10-11-12 Volt —40 VA 

Variable voltage transformer for use with S 
irons in the 10-12 volt class. 


Send for Specifications 
and price list Now! 


Available from leading Wholesalers in all States! I 

A & R ELECTRONIC EQUIPMENT CO. j 

PTY. ITD. 

46 LEXTON RD., BOX HILL, E.11, VIC., P.O. BOX 9 i 

Phones: 89 0238. 89 0239 


NAME 


ADDRESS 


STATE 


PTY. LTD. 

OF 242 ELIZABETH ST.. MELBOURNE 


BY VIRTUE OF OUR COLOSSAL STOCKS AND SALES OF TAPE RE¬ 
CORDERS OVER MANY YEARS OF SPECIALISATION IN THIS FIELD 
WE HAVE BECOME UNIVERSALLY KNOWN AS:— 


IF YOU ARE GOING TO BUY A TAPERECORDER OR EVEN JUST 
THINKING ABOUT IT A VISIT TO OUR SHOWROOM WILL CON¬ 
VINCE YOU THAT HERE IS THE PLACE TO GET VALUE FOR 
YOUR MONEY, CIVILITY, SERVICE, Or ABOVE ALL A RANGE OF TAPE 
RECORDERS TO SUIT BOTH YOUR PURPOSE AND YOUR POCKET. 

MELBOURNE TAPE BECORDERS 
THE SPECIALISTS 
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SONY SERVICE 

Bring or send your Sony 
Transistor radio for repair. 

Most spare parts are available but 
for use in our repairs only. 

"RESEARCH MAKES 
THE DIFFERENCE " 

We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 

Phone 27-5831. 


SONY 


to work in which deep 
not required. 

Microwave heating is in a state ot 
development, with present emphasis on 
the 2.45Gc/s band and on ouput powers 
of about 5kW. Under these conditions 
a heating effect sufficient to disintegrate 
any material with a trapped water con¬ 
tent can be developed by existing mag¬ 
netrons such as the Mullard JN2-2.5A 
and JN2-2.5W. " 

It is clear that an adequate power 
density, with something to spare, can 
be achieved at 2.45Gc/s! Where only 
low power is required, the Mullard 
JP2-0.2 provides up to 200W. Magne¬ 
trons for dielectric heating at higher 
powers than 5kW are being developed. 

The use of parallel metal plates be¬ 
comes rather difficult at high frequencies, 
because the dimensions of the unit are 
comparable with the wavelength 


JN2-2.5A 

(2.45Gc/s corresponds to approximately 
12.1cm). 

In practice, either small aerial sys¬ 
tems (applicators) with good focusing 
properties, or cavities with dimensions of 
a few wavelengths, are used. The RF 
energy is fed to the unit by waveguides. 

Applicators, such as the four shown, 
are not very efficient for normal pur¬ 
poses, and there is also a good deal of 
stray radiation which could be harmful. 
But in strictly controlled low-power 
applications such as medical diathermy, 
they are useful. 

Applicator “A” is a parabolic reflector 
with a helical monopole which gives cir¬ 
cular polarisation of the electric field, 
and good focusing. It is used for heating 
the external fatty layers of the body. 

“B” gives axial polarisation and pene¬ 
tration to deeper tissues. 

“C,” a trough of parabolic section with 
two helixes excited in phase, and 
elliptical polarisation, allows depth treat¬ 
ment over large areas. 

“D” is a slot radiator with linear 
polarisation, and it provides treatment 
over a selected small area. 

Cavities are the normal form of heater 
for industrial applications and food pro¬ 
cessing. The illustration at the beginning 
of this article shows an experimental 
oven which has been built in the Mullard 
laboratories for demonstration purposes. 
(Note: Mullard Ltd. do not manufacture 
or supply microwave ovens.) 

In a cavity, multiple reflection pro¬ 
vides all-round radiation of the work- 
piece, and heat is developed efficiently 
and effectively. Standing wave patterns, 
which could give rise to non-uniformity 
and local overheating, are broken up by 
a rotating reflector or “stirrer.” 

Ovens can be built with conveyer 
feeds for the processing of workpieces 
on a production line. The input and out¬ 
put ports must be long, and the con¬ 
veyor should also be continuously loaded 


with workpieces or lossy dummies to 
attenuate any stray radiation. 

Fluids and pastes can be treated as 
they pass along a low-loss pipe mounted 
axially in a cylindrical wave-guide in 
which a radial electric field is set up. 

Diathermy has already been mention¬ 
ed. Industrial applications include drying, 
depth treatment of plastics and other 
materials, the bending and gluing of 
plywood and veneers, preheating of 
various non-metallic substances, and so 
on. 

Special applications in the food in¬ 
dustry include sterilisation and dehydra¬ 
tion. These processes can be performed 
with a high degree of precision and 
repeatability, and the manufacturer can 
put on the market a product which has 
uniform keeping qualities, texture, 
appearance, and flavour, from batch to 
batch — a uniformity which is usually 
demanded by the customer. 

Microwave cookery includes the 
thawing of frozen foods, and the final 
preparation of precooked meals. It will 
probably be a long time before there 
is a magnetron in every home, though 
this would introduce a note of variety 
into the life of the service engineer. 

However in canteens and restaurants 
there are definite and substantial advan¬ 
tages iri microwave cookery and a num¬ 
ber of installations have already proved 
their worth. The greatest advantage is 
that thawing and cooking can be per¬ 
formed very rapidly, since, as in the 
industrial applications already discussed, 
the heat is generated inside the sub¬ 
stance which is to be heated. 

Thus, where there are large and sud¬ 
den variations in the demand for par¬ 
ticular dishes, these can be met with 
comparative ease, and the customer need 
not be kept waiting or told that a dish 
if “off the menu.” 

The flavour of food cooked by micro- 
waves can be better than usual, since 
water is dispensed with; and there is 
evidence that the retention of vitamins 
and so on is not lessened and may be 
increased, since the cooking time is short 
and, once again, no water is used. 

One disadvantage is that, as foods 
are cooked from the inside, the surface 
may be unconventional and perhaps un¬ 
acceptable (crustless loaves, for example); 
but this can be easily remedied by a 
short period of normal external heating. 




QUALITY 
TRANSFORMERS 

and associated equipment! 


TELE- 

SCOPE 

MIRROR 

GRIND' 


THE MOST FASCINATING AND 
REWARDING OF ALL HOBBIES. 

Build yourself a powerful astronomical tele¬ 
scope for a fraction of the cost of a com¬ 
parable commercial model. 

With it you will peer into the craters of 
the Moon, see the rings of Saturn and the 
moons of Jupiter. 

We carry a large range of accessories and 
pyrex blanks. 

Send for catalogue and price list. 

AMATEUR ASTRONOMERS SUPPLY CO., 
BOX 48, P.O. MOSMAN. NJS.W. 
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COMPASS 

Suitable for the man on 
the land with land divid¬ 
ing fencing, etc. Also 
for buahwalkcrs. 

OIL DAMPED. 

£ 8 / 10 /- 

DRY CARD. 

£1/19/6 


Universal 

Rubber 

Wheel 


Ideal for kiddy 
cart, billycart* or 
for rubbish bin 
carriers and many 
other household 
uses. 8/6 each 
or It/* i 
(Post, 3/6.) 


Transistor 

Replacement 

Ear-Piece 

New !•/*, Com¬ 
plete Crystal Set 
Tuning Unit, 15/ 
Crystal Earpiece. 
7/11. Post 1/-. 


NEW SPECIALS 

230 Volt AC Large Alarm Homs. Can be heard 
in country for miles. Also useful in city burglar 
alarms or knock off whistle, £3/15/-. 

For the Camper. Sleeping Bags: Standard, 
£3/5/-: with Hood. £3/19/6: with Hood and 
Zip, £4/12/6: Orion filled, with Hood. £5: with 
Hood and Zip, £6/10/-: Post, 7/6. 

Waterproof Torches. These torches arc fully 
rubber encased and suitable for use under water. 
Complete with wrist strap and batteries. 21/-. 
Pack and Post. 2/6. 

Waterproof Underwater Wrist Compasses: Espec¬ 
ially made for skindiving. 22/6. Post, 2/6. 
Map Readers. The model (1) has measurements 
in miles, kilometres and nautical miles. Model 
(2) has those measurements on one side and a 
handy compass the other. 17/6 and 19/6 re¬ 
spectively. (Post, 1/6.) 


RUCKSACKS 

Large, roomv, Rucksacks with 
2 pockets, 59/6. Large, roomy 
Rucksacks with 2 pockets, 
69/6. Large, roomy Rucksacks 
with 3 pockets and aluminium 
support frame. 99/6. (5/* de¬ 

livery to rail.) 


TELEPHONE 

Modern transistor¬ 
ised talk-back tele- 
phone, press- 
button buzzer to 
call either end, 
two units supplied 
with wire. All for 
£8/8/- the pair. 
Never before at 
this price. 


230 

VOLT 

TO 

5 & 8 
VOLT 
BELL 
TRANS¬ 
FORMER 

22/6 

POST S/- 


"For the Ladies " 

NEW FANTASTIC 
SLIMMING DEVICE 

You have seen these for £3/15/-. Rub surplus 
fat off tummy and double chin. Improves muscle 
tone of legs and arms. 

At the unbelievable price of 15/-. 

We only have 500 and they cannot be repeated. 
Post 2/6. 


Here's A Bargain! 

Machine or Hand Coun¬ 
ter, counts to 9999. 
Usually £2/10/-. 

NOW 25/-. Pod 3/-. 


TAPS 

Hurry! Stocks are 
dwindling. 4 Tran¬ 
sistors, supplied 
with spools and 
tape. Cheapest 
ever. 

£16/19/6. 

(Pack & Post 10/.) 


RECORDERS 


New Combined Pocket Microscope and Telescope, 32/6. 8 and 50 magnifica¬ 
tion. Post 2/6. 


WALTHAM 
TRADING CO. 

229 ELIZABETH ST. 
MELBOURNE 

96 OXFORD ST. SYDNEY 

243 RUNDLE ST. 
ADELAIDE 

155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


Ideal for office-to-store communication. 
For cheaper than normal P.M.G. exten¬ 
sions—no yearly rentals either. 

£4/9/6 

(5/- Delivery to Rail.) 


2 MILES WIRE £5/19/6 
Cartage to Rail 5/-. 


MAKE YOUR OWN 
ELECTRONIC 

REVOLUTION 
COUNTER 

Very limited stocks. We 
supply suitable ex-aircraft 
Meter, Movement and Cir¬ 
cuit. 

3in Dial, 50/-, 

21n Dial, 39/6. 

(Post 5/-). 


Headband 
SPOT- 
LIGHTS 

new spotlight which 
fastens around your head 
so as to leave both hands 
free for shooting. Battery 
container clips on to your 
belt. 

45/- 

(Pack and Post 4/6) 


SUPER SANWA 
MULTIMETER 




Suitable for finding elec¬ 
trical faults in household 
appliances, garage equip¬ 
ment, etc. 2.000 ohms 
per volt sensitivity. Reads 
0 to 1.000 volts AC, DC. 

Also 0 to 500 mill M.A. 

AND 0 to 500 micro amp 
and plus and minus 20 
decibels. £5/19/6. 

(Pack and Post, 8/6.) 

Model No. TK70: Sensitivity 20,000 ohms per 
volt AC, 9,000 ohms per volt DC, 0-20,000, 
0-200,0000, 0-2 (Meg.) ohms, 500 micro-10 milli- 
amp. Decibels —2 to +22. £7/10/-. (Post, 

YT 57: 4.000 ohms per volt A C/DC, 0 to 
20.000 ohms, 0 to 2 meg. ohms, AC voltage to 
1.000 current: 250 microamp — 25 micro to 250 
milliamp. Decibel —5 to +10, 0 to plus 20. 
£4/15/.. (Post. 8/6.) 

TEI0A: Sensitivity, 20,000 ohms per volt DC. 
10.000 ohms per volt AC, DC volts 5 to 2,500, 
AC volts 10 to 1,000. 50 microamps to 250 

mill. Decibels, —20 to +22. £5/10/-. (Post. 

8 / 6 .) 


POCKET 
MULTIMETERS 

Every travelling serviceman 
should have one of these. So 
tiny it easily fits into the top 
pocket. Reads up to 1.000 
volts AC/DC. 150 milliamps 
and ohmage scale. Only 55/. 
(Post. 3/6.) 


MICROMETERS 


Top quality English micrometers. 0 to 
1 inch, 18/6; 1 to 2 inch, 22/6. (Pack 
and Post 2/6.) 

AUTO 

/T V TEMPERATURE 
i VW GAUGE 

With 80-inch capillary 
lead, suitable for cars 
. J -1 and boats. Fahrenheit 

%■ r tt*./ scale reads to 220 deg. 

// 45/-. (Pack and Post. 

// 3/6.) 
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HEY BOYS! 
Build your own 
CRYSTAL SET 

Headphone*, 27/ 61 Crystal 
Earpiece, 16/-i Miniature 
Cabinet, 7/6t Germanium 
Diode. 3/6* Slug Tuned Coil 
(complete with knob, con¬ 
denser and circuit> 6 / 6 * Aer¬ 
ial Wire, 3/6i Terminals. 1/. 
ea.j The Boys’ Book on Crys¬ 
tal Sets, S/9, (Post and 
Pack, 5/-.) 

MORSE KEY 



Ex-R.A.A.F. key. bakelltc 
encased to protect working 
parts from dust. Makes ex¬ 
cellent practice set. S/-. 
(Post and Pack. 1/6.) 


POCKET TYRE 
GAUGE 

Reads up to 1201b pressure 
per square inch. American 
Schrader brand. 9/6 each. 
(Post. 1/-.) 


BELL RINGING 
GENERATOR 

In Mahogany Case. 
New 12/6. 

(Post, 3/-.) 


HYDRAULIC 

PUMPS 

Suitable for the operation of 
hydraulic rams and high pres¬ 
sure sprays, etc. Supplies 
6001b pressure per square 
inch. 

£6 

(5/- delivery to rail.) 



GOING FISHING! NEED WORMS! 

THEN BUY A 

WORM HARVESTER 

Yes, it’s true. With one of these you can har¬ 
vest all the worms you need without the 
tiresome digging. 12/6 (Post 5/-). THEY 
JUST POP UP. 


SPARK PLUG 
TESTERS 

Check existence and density 
of spark. Clips into the 
pocket like an ordinary foun¬ 
tain pen. 4/3. (Post, 1/6.) 


SPARK PLUG 
SUPPRESSORS 

Set of seven suppressors for 
your six-cylinder car. 6/6 
or 1/9 each. (Post, 1 /-.) 


CAR COMPASS 

Excellent oil damped com¬ 
pass, sticks to any position 
on your car, with a suction 
cap mount. 25/-. (Post, 
3/6.) 


FEELER GAUGES 

Always carry a set in your 
glove box. 7/9. (Post, I/-.) 


LIFE JACKETS 

A must for any boat trip or 
seaside holiday. Outfit your 
family and crew with a life 
jacket to lit them. Three sizes, 
targe, medium and small. 
33/9. (Post. 3/6.) 



WILLIS LEVEL 


TELESCOPIC RIFLE 
SIGHT Now only 
£6/19/6 

Superior quality, blued lens supplies 
4 mag. Accurate shooting is made 
possible by windage and elevation ad¬ 
justments. Plus mounts. £5/19/6. 
(Post and Pack, 4/6.) 



PLESSY PUMPS 


Suitable for plotting of irriga¬ 
tion drain, tor fencing, land 
division, levelling for tennis 
courts, etc. Supplied with 
tripod and metal carrying case. 
£13/13/-. (5/- delivery to rail) 


12 VOLT 
CAR FANS 

Rubber suction 
cup. 

Fits 

anywhere. 

HEADPHONES 

New low resistance head¬ 
phones at a new low re¬ 
sistance price. Suitable for 
tape recording, radio mine, 
detecting, etc. 




WALTHAM 

TRADING CO. 

MAIL ORDERS 

P.O. BOX 5234 ELIZABETH 
S». MELBOURNE 

P.O. BOX 22 CROWN ST. 
SYDNEY 

P.O. BOX 36 BUNDLE ST. 
ADELAIDE 

155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


ASTRO COMPASS 

This R.A.F. instrument can be used 
for obtaining direction from sun or 
stars. It can be adapted for astro¬ 
nomical studies or for levelling pur¬ 
poses, etc. 59/6. (5/- delivery to 

rail.) 


FREQUENCY METERS 

In top condition. With attractive, 
black crackle finish. 221 AK, 125 KC 
to 20.000 KC AC/DC. £32/16/-. (5/- 
delivcry to rail.) 



BARGAIN 
KEW 3” DIAL 2716 

0-50 Milliampmeters 
Post 2/6. 



24-12 Volt self-contained pump and 
motor. It develops 501b pressure per 
square inch and can be used for oil- 
fired furnaces, lubrication and water 
pump. £4/15/. (5/- Delivery to Rail). 


NEW CRYSTAL SETS 



Ready-made—ready for use. Complete 
in plastic case with station-tuning dial, 
aerial and crystal earpiece. 39/6. (Pack 
and Post 4/6). 

JEWELLER'S EYEGLASS 

Single lens, 7Vi magnifications. 16/6. Twin 
Lens, 15 magnification, 15/-. (Post. 1/-.) 


Jeweller'* SCREWDRIVERS 

Set of five with swivel end handles. Supplied 
In plastic case, 13/9. (Post, 6 d.) 


FLEXITOOL 

Can be twisted and turned while still in opera¬ 
tion. Suitable for drilling, grinding, polishing, 

£4/15/ ^ l3 1,11 ,,and ‘ rd drl " 1 ' 

TWO VOLT ACCUMULATORS 

22/6 

(5/'- delivery to rail.) 


BARBER'S 
SCISSORS 
7/11 
Post 1/- 


NEW FOG 
LAMPS 

Chrome 
Plated 
25/- 
Each 
Post 3/6 



BINOCULARS 


8 x 30 

7 x 50, 

8 x 40, 
10 x 50, 
16 x 50, 
20 x 50, 
Pack and 


£8/19/6. 
£14/17/6. 
£14/17/6. 
£14/17/6. 
£14/17/6. 
£17/19/6. 
Post 8/6. 



WALKIE-TALKIE 

SET 

No. 38 

NOW SELLING 
FOR JUST 



IN SOLID 
LEATHER CASE 


Hurry, This offer cannot last. Complete with head 
phones, microphones, and aerial. £9/19/6 Pair (5/ 
Delivery to Rail). 




















































8lU|(U 

mud 

ABOUT 
SUNDRY 
MATTERS 


This is one of those months when it seems necessary to refer to a 
number of matters which have accrued from past "Arguments." The 
first one has to do with television fringe area reception and, in particular, 
with the role of masthead amplifiers. 

By Neville Williams 


R EFERENCE was made to this sub¬ 
ject on page 79 of our February 
issue but the theme of my remarks has 
obviously been misconstrued sufficiently 
to prompt a couple of readers to make 
protest. 

The discussion centred around the idea 
of viewers in fringe areas building their 
own television RF preamplifier units, for 
use either directly ahead of the receiver, 
or on top of the mast and feeding into 
the down-lead. The paragraph leading 
into the discussion read as follows: 
“There is one other line of thought 
which would bear mention in this con¬ 
text. I have in mind the number of 
readers who write in asking for de¬ 
sign details of a ‘simple’ RF pre¬ 
amplifier which they can connect 
ahead of their television sets, to boost 
reception of distant stations.” 

I should have thought that the refer¬ 
ence to “design details*’ would have 
made it abundantly clear that we were 
talking about units for home construc¬ 
tion. Furthermore, we went on to em¬ 
phasise the futility of certain approaches, 
which had obviously been in readers’ 
minds and to point out the difficulties of 
meeting their expressed needs, as under: 

“Of course, if one wants to boost 
only a single channel, then the prob¬ 
lem becomes much simpler, but cor¬ 
respondence would suggest that this is 
very much the exception. Readers’ 
ambition is to boost the particular 
combination of channels which hap¬ 
pens to apply for their location and, 
once channel switching is required, 
difficulties immediately avalanche.” 

We see not the slightest reason, at this 
stage, to backtrack on the statements 
made. 


However, a couple of readers, who 
possibly represent others in their reac¬ 
tion, took our remarks as some sort of 
a condemnation of masthead amplifiers 
in general. 

From Port Moresby, R.C. first com¬ 
mends C.R.J., of Smithton, Tasmania, 
for his letter published on the same page 
(“Television DX in Tasmania”) and 
agrees with our own remarks about out¬ 
rigger RF stages. However, he con¬ 
demns our attitude to masthead ampli¬ 
fiers as “fatalistic” and criticises us for 
not stressing that the down-lead can in¬ 
troduce noise as well as attenuate the 
desired signal. 

In a full-length treatment of the sub¬ 
ject, I agree that it would have been 
appropriate to make some examination 
of the degree to which typical down¬ 
lead installations could further deterior¬ 
ate a signal-to-noise ratio, as established 
at the antenna terminals. However, in 
the space available, we elected to make 
an assertion, supported by what is norm¬ 
ally accepted as the appropriate “collec¬ 
tive” explanation. 

The point raised by our correspondent 
merely adds weight to the original asser¬ 
tion that: 

“The right place to have an out¬ 
rigger RF stage is not adjacent to the 
receiver but right at the aerial itself.” 

He goes on to point out that masthead 
amplifiers are a much more practical 
proposition these days, now that tran¬ 
sistors are available, and that the modest 
amount of power required can be fed 
to them through the same shielded cable 
which carries the signal to the receiver. 
Furthermore, while channel switching is 
still a problem, if one wishes to cover 
all channels with the masthead ampli¬ 


fier, broadband techniques can be used 
to include a number of high-band chan¬ 
nels as a group. 

He concludes: 

“A certain current masthead amplifier 
does, in fact, cover no less than three 
upper band channels, with a power gain 
of 22db flat. Would not this be a worth - 
while investment for those who are 
viewing on the borderline between a 
picture and no picture?” 

To which I can only reply, “Quite pos¬ 
sibly it would.” 

Masthead amplifiers have been avail¬ 
able commercially for some years in 
this country and are variously sworn by 
or sworn at by servicemen and viewers 
in fringe areas. In principle they are 
good; in practice their success depends 
on whether they can meet particular 
needs, in terms of performance and 
channel coverage, and whether they are 
capable of trouble-free service. 

REAL INTENTION 

Our intention was not to de-rate com¬ 
mercial units; in fact, we didn’t even 
mention them. 

It was simply to disabuse readers of 
the idea that one could transform fringe 
area TV reception by “knocking to¬ 
gether” some simple little gadget to fit 
ahead of the set or “stick up on the 
mast.” The design, construction and ad¬ 
justment behind an effective masthead 
amplifier is anything but simple. 

Another reader, F.K. (Papatoetoe, 
N.Z.) writes to point out that a mast¬ 
head amplifier was available commer¬ 
cially in England some 15 years ago, 
manufactured by Belling and Lee. He 
says: “This unit gave fair results in dif¬ 
ficult areas and little trouble.” 

He then goes on to point out that the 
unit was for one channel only because 
only one channel was available at the 
time. While admitting that a multi-chan¬ 
nel unit would be much more compli¬ 
cated, he suggests that it would not be 








DOESN'T LIKE ELECTRONIC MUSIC 


Dear Sir, 

The writer whom you quote in “Let’s Buy An Argument” this ! 

; month has climbed on to a hobby horse that was manufactured in the late ! 

; 1920s by the inventors of the electronic “organ.” (the reason for the \ 

quotation marks may be found in any good dictionary.) These gentlemen 

! hailed their invention as being one which would replace the conventional j 

! pipe organ in a very short time. ! 

However, some 30 odd years have passed, and there is still no sign of 
! this occurring. Indeed, the electronic “organ,” while it has certainly replaced 
the old style harmonium, and has found a place in the home, and the dance I 
band, has been unable to make any impression at all on the field of classical \ 
organ music. 

Why? It has been admitted that the more pretentious electronic “organs” \ 
are close copies of the conventional instrument, tonally. In addition, they ; 
! have some very distinct advantages over the pipe organ — price, physical j 
! size, lack of necessity for frequent tuning, and so on. The answer is that I 
; there is a subtle difference in tone, which the inventors of electronic organs \ 
| have never been able to copy. 

Dr W. L. Sumner puts it this way: “As regards synthesising tone, it 
seems to me to be very similar to an attempt to synthesise vintage wine by 
the use of water, alcohol, traces of aldehydes, esters, colouring matter, and \ 
\ sugar. The real thing is vital, and has living character — the other is in 
; comparison a corpse.” This, I think, puts it in a nutshell. 

What is Mr Paisley trying to do? He is removing all individuality from \ 
music — placing it in the hands of a machine. It won’t work. He has ! 
; removed two important factors which the machine can’t supply: the charm \ 
and individuality of the musical instruments which cannot be synthesised, ' 
and the individuality of the human performers. Is the latter important? It ; 
ts very much so. What makes one musician outstanding over 20 others ; 
; whose performances are technically correct? Let the machine work that one ' 
\ out. 

Finally, Mr Paisley appears to use as one of his main arguments the fact \ 
; that orchestras can strike, and artists can be temperamental. He even quotes ! 
; instances over a century ago where artists spoilt performances of music. Does \ 
’ he expect his synthesiser to operate indefinitely without breakdowns? I need ; 
1 not answer that one. 

Personally I will leave Mr Paisley with his corpse. 

; Yours faithfully, R.E. 


unreasonable to have two such units 
connected to separate aerials and arrang¬ 
ed to receive two stations . . . “which is, 

I suppose, a reasonable choice of pro¬ 
gams for most people.” 

Once again, I can only assure this 
reader that we were well aware of com¬ 
mercial masthead units and their ramifi¬ 
cations. 

As to viewers being willing deliber¬ 
ately to settle for less than the possible 
number of stations, I am not so sure. 
As I said in the earlier issue, most 
viewers who have had ideas of building 
their own “simple preamplifier” have 
been equally insistent that it cover all 
the channels which might conceivably be 
available in their area. 

And that becomes a mighty tall order! 

In the same February issue, by the 
way, we made further reference to a 
subject which had been discussed pre¬ 
viously—that of the contrast and bright¬ 
ness level which afforded most comfort¬ 
able viewing in fringe areas. The weight 
of opinion seemed to favour a lower 
level for both than one would normally 
choose in better-served areas. 

ANOTHER SUGGESTION 

One of our correspondents comments 
on this by suggesting limited contrast but 
sufficient brightness to give a definite 
“grey, over-exposed effect.” In this 
opinion he is not alone but his final 
paragraph rather intrigued me. It reads: 

“By the way, any television picture, 
however good, is definitely improved by 
half closing the eyes and it is interesting 
to experiment with ‘ spectacles’ consisting 
of opaque discs with a pin-hole in each 
to look through — ‘ stopping-down’ the 
eyes, as it were.” 

What intrigued me about this state¬ 
ment is that the writer apparently 
imagines that he has made some startling 
discovery in the field of optical science. 
His emphasis on the improvement to 
“any television picture, however good” 
suggests that this trick is supposed, in 
some magical way, to add to the picture 
detail which the receiver itself is incap¬ 
able of presenting. 

I found myself wondering whether this 
statement, directed at a supposed pecu¬ 
liarity of television, was in fact based 
on nothing more subtle than a visual 
defect and capable of correction by suit¬ 
ably prescribed spectacles! 

What’s more, these defects are likely 
to be more evident than usual with tele¬ 
vision, because the low ambient light 
involves a wider pupil opening than 
normal. 

SYNTHESISED MUSIC 

Shifting the emphasis from eyes to 
ears, a good deal of interest seemed to 
be aroused by the reprint, in these 
columns in our April issue, of an article 
by William J. Paisley. It was a tongue- 
in-cheek justification of electronically 
synthesised music; of means by which 
composers could present their ideas 
directly, without the rather uncertain 
interpolation of performers. 

From what I gather the article pro¬ 
vided the stimulus, in various quarters, 
for an argument with other people, club 
members and such like, having rather 
corservative musical tastes. 

But to R.E., of Kalamunda, W.A., it 
provided the incentive to voice his 
apparent dislike of electronic organs, as 
above. 

I am reminded of an alleged conver¬ 
sation on this subject between two 
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gentlemen holding different views of the 
instrument as a class. 

To prove the popularity of electronic 
organs one claimed that if all the elec¬ 
tronic organs manufactured to date were 
lined up end to end they would reach 
right across the Atlantic ocean. 

The other gentleman agreed that they 
probably would. Further, he couldn’t 
imagine a better place for them! 

Be that as it may, I fear that our cor¬ 
respondent is way off the mark in his 
comparison. 

You may or may not like electronic 
organs. You may or may not think that 
the title is appropriate, but one thing is 
certain: The electronic organ is a legiti¬ 
mate musical instrument. It generates 
sound waves by exciting air, not directly, 
not by means of a string and sounding 
board, not by means of a reed, not by 
means of a vibrating plane, but by 
means of an electrically excited loud¬ 
speaker cone. 

But the loudness, complexity, struc¬ 
ture, tempo, attack, decay, and so on, 
are all substantially under the control 
of a musician, just as much as with any 
other instrument. The musician can as 
easily interpose his abilities or inabilities, 
his ideas and his idiosyncrasies between 
the orginal music concept and the 
listener as with any other instrument. 

Therefore, the electronic organist is as 
much under fire in Paisley’s article as is 
the musician who elects to play a piano, 
a fiddle or a trumpet. The concept 
behind Paisley’s thinking (or what he 
wrote, anyway) is that pianists, fiddlers, 
trumpeters, singers — and electronic 
organists — be done away with, along 
with their imperfect instruments, and 


thaf the composer work in a medium 
which can be reproduced directly as 
sound. 

What would this mean in practice? 

Well, frankly, I didn’t start out with 
the idea of “inventing” a system of syn¬ 
thesising music, but I imagine that some¬ 
thing could be worked out along these 
lines: 

The composer’s notation might be 
extended so that it indicated not only 
the normal tempo, chord structure, etc., 
but also the harmonic structure of the 
individual tones involved, their attack. 


“FUBA” 

Stands for quality and 
technical know-how 

Masthead and Distributing 
Amplifiers—Aerials and 
all accessories 

ELECTRONIC DEVELOPMENT 
IMPORTS 

27-29 BUCKINGHAM STREET, 
SYDNEY, N.S.W. 
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IR SILICON CONTROLLED 
RECTIFIERS are the remarkable 
solid-state devices that provide com¬ 
plete control of current turn-on, micro¬ 
second switching speeds with no moving 
parts ... no contacts. In the field of 
high-frequency power conversion they 
offer a totally new concept for versatile, 
contemporary circuitry highly efficient 
in operation . . . dramatically smaller in 


size. 


International Rectifier Corpora¬ 
tion, through WARBURTON 
PRANKI, offer* the widest range 
of Silicon and Selenium Diodes, 
Rectifiers and Rectifier Devices 
available to industry — rated 
from Milliwatts to Megawatts. 


INTERNATIONAL RECTIFIER 

trough WARBURTON FRANKI now offers Silicon Con¬ 
trolled Rectifiers in 70 and 150 AMP ratings—and at the 
same time announces substantial price reductions on the 
well-established 3, 5, 10 and 16 amp series! 

The new devices are capable of replacing standard ignitron 
and thyratron tubes whilst providing higher efficiency, lower 
cost, and the solid state advantages of unlimited life, no 
warm-up time, faster switching and lower power lossesl All 
units feature double ceramic construction (dual ceramic in¬ 
sulators) to assure positive separation and high insulation 
between gate and cathode leads. Dual gate leads on most 
70 amp and all 150 amp types prevent improper or "false" 
Bring due to pick-up of extraneous signals and power lead 
transients. 

For detailed data and prices on all types listed here, contact 
your nearest Warburton Franki office. 


ADELAIDE: 204 Flinders Street. 8-1711 

MELBOURNE: 355 Lonsdale Street. 67-8351 

BRISBANE: 13* Chester St., Fortitude Valley. 51-5121 


SYDNEY: 307 Kent Street. 29-1111 

NEWCASTLE WEST: 844 Hunter Street. 61-4077 

WOLLONGONG: 80 Keira Street. 2-5444 




Max. 

Sat. 

Power, 

Max. 

Int'l 

Max. 

Average 

Watt. 

Forward 

Typo 

Rep. 

PRV, 

Forward 

Current 



Voltage 

No. 

Volts 

@ 25°C, 

Peak 

Average 

Drop @ Rated 



Amps 



Current, Volts 


3 AMPERE RATED SERIES—8 TYPES—TEMP. RANGE: 
=30®C to + I05°C 


3RC2 

25 




thru 

thru 

3 

5 

0.5 

3RC40 

400 





5 AMPERE RATED SERIES—8 TYPES—TEMP. RANGE: 
=30°C to + 105°C 


5RC2 

25 




thru 

thru 

4.7 

5 

0.5 

5RC40 

400 





10 AMPERE RATED SERIES—8 TYPES—TEMP. RANGE 
— 30°C to + I00°C 


I0RC2 

25 




thru 

thru 

to 

5 

0.5 

I0RC4O 

400 





16 AMPERE RATED SERIES—8 TYPES—TEMP. RANGE: 
-30 6 C to +I25°C 


16RC2 

25 




thru 

thru 

16 

5 

0.5 

16RC40 

400 





70 AMPERE RATED SERIES—9 TYPES—TEMP. RANGE: 
—40°C to 4*I25°C 


7IRC2A 

25 




thru 

thru 

70 

5 

0.5 

7IRC50A 

500 





150 AMPERE RATED SERIES—6 TYPES—TEMP. RANGE: 
—40°C to + I25°C 


I50RC5 

50 




thru 

thru 

150 

10 

2 

I50RC50 

500 





WARBURTON FRANKI 


IR SILICON CONTROLLED RECTIFIERS 
NOW IN 70 & 150 AMP RATINGS 
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sustain, decay, vibrato and such other 
characteristics as might be necessary to 
define fully the sound required. 

The musical score, containing this 
information, might then be passed over 
to computer operators able to transcribe 
the composer’s notation to punched tape 
or some such transfer medium. 

The computer itself would be pro¬ 
vided with a memory store containing 
the full range of frequencies called for, 
along with the means of varying attack, 
sustain, decay, etc. 

When fed with the taped instructions 
it would locate and assemble all the 
tones, as nominated by the composer, 
and present them in a composite which 
could ultimately be played through elec¬ 
tronic amplifiers. In short, the computer 
and its operators would seek out and 
assemble the components of the ultimate 
sound, much as the conductor and indi¬ 
vidual players have to do in a normal 
orchestra. 

If the composer feared that the result 
would sound “confined” or too “mech¬ 
anical,” there would be no special rea¬ 
son why the signals should not be dis¬ 
persed through a number of channels 
and be subject to a certain order of 
random variation, to simulate the ran¬ 
dom imperfections of human players. 

Please realise that I’m not making a 
case for this sort of thing or trying to 
debate its convenience. I’m merely 
trying to reduce to everyday terms the 
kind of approach which could allow a 
composer to have his concepts presented 
directly to a world-wide audience, with¬ 
out having ot worry about the ability of 
players to execute his scoring or their 
tendency to “interpret” his work. 

The most that this sort of thing has 
in common with an electronic organ is 
that both involve valves, transistors, 
loudspeakers and the sundry paraphe- 
nalia of electronic circuitry. The rest of 
the thinking is contrary rather than 
parrallel. 

ELECTRONIC ORGANS 

However, I feel that our correspon¬ 
dent might easily buy himself an argu¬ 
ment for his easy dismissal of electronic 
organs and his statement that they have 
been “unable to make any impression at 
all on the field of classical organ music.” 

I may be wrong but I have the defi¬ 
nite impression that, along with their 
wide acceptance at popular level, the 
rising tide of electronic organs is lapping 
into bigger and bigger churches and 
being played by organists of ever in¬ 
creasing ability. In the process, there 
is a gradually rising proportion of tradi¬ 
tional organ music being presented on 
them. 

How high the tide will rise is an¬ 
other matter but I would be very sur¬ 
prised if it is not still doing so. 

And let’s face it. While there’s some¬ 
thing magnificent and majestic about a 
good pipe organ, properly maintained, 
some of the less pretentious instruments 
with which organists have had to con¬ 
tend are sadly limited and not to be 
compared with the classical pattern 
electronic instruments which are replac¬ 
ing them. 

However, if argument is to follow 
along these lines, let someone else do 
the following for a change! 

★ ★ ★ 

In the meantime, I have to hand a 
letter from a correspondent in Adelaide, 
who has a fault to find with our article 
in the March issue on the history of 
broadcasting in England, He says: 
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Dear Sir, 

1 was interested to read the article in 
the March edition entitled "Forty Years 
Of Broadcasting,” but was astonished to 
find no reference to Sir John Reith. 

In Britain, he is known as the 
"Father of British Broadcasting” and 
steered the company through all its early 
difficulties with great skill . For that 
alone, 1 think, due recognition should be 
given. Yours faithfully, 

J.T. (Adelaide, S.A.). 

In reply, I can only thank your cor¬ 
respondent for his observations and hope 
that publication of his letter will have 
made such amends as might have been 
necessary. 

As stated in the introduction, the 
article in question was supplied to us 
by the Marconi Company; to it was add¬ 
ed material in the panel, supplied by the 
British Broadcasting Corporation. 

Both these organisations are in such 
standing that we felt it unnecessary to 
question the accuracy of the material 
or to modify it by either addition or 
subtraction. The basic argument is there¬ 
fore with the original authors, who pre¬ 
pared the material for their respective 
organisations. Theirs was the decision as 
to what to put in and what to leave out. 

FM BROADCASTING 

Though the F.M. broadcast transmit¬ 
ters have been off the air for quite a 
while now, the loss of facility continues 
to be the subject of comment by our 
readers. Perhaps it’s only natural, as 
they see their FM tuners sitting idly in 
the cabinets, with only an odd TV sound 
channel active in their pass-band. 

I had the same feeling, during a re¬ 
cent visit to the A.B.C.’s television centre 
at Gore Hill, Sydney. In the same room, 
sitting alongside the main and standby 
TV transmitters, is the now idle FM 
transmitter, complete with its antenna 
atop the TV mast. What frustration it 
represents! 

Echoing this frustration is a letter 
from a correspondent in Gosford, 
N.S.W. As radio signals travel, Gosford 
is not verv far from the Sydney metro¬ 
politan area but, due to topography, 
fouling of power wiring by sea-spray, 
etc., A.M. radio doesn’t fare too well in 
th« district. FM was very much the bet¬ 
ter proposition, and still is, except that 
the only FM now available is from the 
sound channel of the various Sydney and 
Newcastle television stations. 

I quote: 

Dear Mr Williams, 

l must congratulate your magazine on 
informing Australian radio enthusiasts of 
the progress of FM VHF broadcasting 
in other countries . As you probably 
know, Mr Roger Dean used these facts 
in a speech in the Federal Parliament in 
November last. 

As yet, there is no organisation or 
association of FM listeners in this 
country. 1 should be glad to hear from 
you on the best way of organising such 
a group. 

Personally, 1 should be glad to have 
letters from other past and would-be 
FM listeners. 1 should be happy to reply 
to interested parties on the subject. 

1 feel that, sooner or later, the FM 
services will be restored and expanded 
and, by continued enthusiasm ana repre¬ 
sentation, their re-introduction will be 
hastened. Yours faithfully, 

R. L. Douglas, 
M.B., B.S. (Syd.), D.O. (Lon.) 

126 Sterland Arcade, 
Mann Street, Gosford, N.S.W. 


BOYT’S 

RADIO & ELECTRICAL 
PTY. LTD. 

OFFER SYDNEY'S LOWEST 
PRICE TRANSISTOR TAPE 
RECORDER, THE 


APOLEC R.A.11 



Featuring Twin Track 
12 minute Playing Time 
4 Transistor Hi-Fidelity 

Mr £14 : 0 : 0 


The HANAMO 

35 mm. Colour and Black & White 
Camera featuring in-built Light 
Meter, f2.8 coated Ians. Shutter 
speeds 1/25 sec. to 1/300 sec. 



Pikrf « £,4 : 5 : 0 


including Hard LaatKar Carrying Casa. 


AND SYDNEY'S CHEAPEST 
UNDERDASH FITTING 
CAR RADIO, THE 

JEIC 

a 


4 



Complete with Aerial 4 Fittings 

£ 17 : 19 ; 0 

Showrooms: 

92 Burlington {I., Crows Host. 

Phono 92-6161-2-3. 

3 Barlow Street, Sydney. Phono 61-2323 
39 Pacific Pda., Dae Why. Phono 9B-B5S5 
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THE CASE OF THE NOISY CONTROL 


If what follows sounds like an episode from "The Serviceman Who Tells," 
I can only admit to the similarity. But it happened to me personally and 
it may vitally concern other amplifier enthusiasts. It certainly sheds light 
on a vexed problem—that of a noisy volume control. 

By Neville Williams 


T O begin in the traditional “Service¬ 
man” style,' I first encountered the 
situation in question when I called in 
on a friend who includes high fidelity 
among his spare-time interests. While 
not professing to be an expert in the 
field, he has accumulated enough know¬ 
ledge of electronics to build his own 
playing gear—a Playmaster Stereo Con¬ 
trol Unit and Basic Amplifier feeding 
into a couple of good quality 12-inch 
speakers in vented enclosures. 

When he played a few tracks, as part 
of the evening’s activities, the equipment 
sounded pretty good to me, although 
I did remark that his volume control 
was rather noisy in operation. I further 
assured him that this was not funda¬ 
mental to the design of the equipment 
and that it probably indicated a faulty 
control. 

Subsequently, during the weeks or 
months that followed, the control grad¬ 
ually became more noisy in operation 
until, by the time we got around to 
talking about it again, it must have been 
in quite a state. 

My friend said that he had developed 
the technique of rotating the control 
several times through its travel, on each 


occasion, before switching the equipment 
on. This generally eased the problem 
but provided no guarantee against some 
reahy violent noises, if the control was 
manipulated while the gear was in 
operation. 

The noises, I gather, could reach quite 
shattering levels, involving most of the 
30-odd watts of which the gear was 
capable! My friend said that he thought 
that both stereo channels were involved, 
though he was not certain whether they 
produced the noises simultaneously or 
whether, on occasions, one was more to 
blame than the other. 

My reaction to this, when duly con¬ 
sulted, was that the trouble might be 
subject to aggravation by a certain 
amount of DC across the potentiometer 
elements. This should not be present in 
the Playmaster designs but I was well 
aware that some of the tubular capa¬ 
citors, which have been sold from time 
to time, have become infamous for their 
tendency to develop significant leakage. 
Two of these as coupling capacitors 
would readily transfer some of the pre¬ 
amplifier plate voltage to the tone con¬ 
trol circuitry and, ultimately, to the vol¬ 
ume control elements. 



12AU7 

(IN CONTROL UNIT) 


6CG7 

(IN BASIC AMP.) 


FEEDBACK 


SHORTED & 
REAL CAUSE 
OF TROUBLE 


ADDEO BUT NOT 
STRICTLY NECESSARY JT 


SUSPECTED 
BUT NOT 
ACTUALLY 
LEAKY 


FEEDBACK 


A chronic problem with noisy volume controls in a Playmaster amplifier system 
was traced to broken down cathode bypass capacitors in the first stage of the 
main amplifier . This caused the valve to draw grid current through the volume 

control elements. 


I therefore suggested that my friend 
should replace the present coupling capa¬ 
citors with new plastic dielectric types, 
to remove any shadow of doubt on this 
score. 

Further, in case the resistance element 
in the potentiometer should have become 
fouled with grease, that he should give 
the “works” a squirt of Servisol or other 
similar degreasing agent. 

If the control still was noisy, it look¬ 
ed as if complete replacement was 
necessary. 

Subsequently, I learned that my friend 
had followed all three courses. 

New coupling capacitors had been 
substituted without, in this case, any 
noticeable improvement. Apparently the 
original ones were satisfactory, although 
it was good to know that the possibility 
of them being otherwise had been elimi¬ 
nated. 

He had treated the control elements to 
a squirt of degreasing fluid, which had 
eased the noise for a few days, but no 
more. 

Finally he had replaced the control 
with a new one. This seemed to reduce 
the trouble greatly, although even the 
new one was not completely silent in 
operation. What worried my friend was 
that the noise problem seemed to be 
building up so that, after a week, mani¬ 
pulation of the new control produced 
disturbing, though still not “shattering” 
noises. 

SOCKET LEAKAGE? 

At this stage, he rang me again and 
I began to wonder about the possibility 
of leakage across the input plug and 
socket to the Basic Amplifier. The pins 
on this socket are arranged to keep the 
grids remote from the heater wiring 
but someone, on one occasion, raised 
the question of possible leakage between 
the grid pins and the adjacent high ten¬ 
sion circuit. 

We had checked the possibility on a 
number of different amplifiers without 
finding a trace of the effect but would 
this be the exception? If so, was it due 
to basic leakage in the plug or socket, 
or to the use of excess soldering flux? 

With this possibility in mind, I offer¬ 
ed to have a look at the equipment 
personally and duly turned up at my 
friend’s house with a VTVM as the 
main “piece de resistance.” As he in¬ 
dicated, the new volume control had 
now reached the stage of being un¬ 
pleasantly noisy and was obviously 
headed in the same direction as the 
original one. 

But why? 

Without disturbing anything else, we 
managed to slip the Control Unit for¬ 
ward in the cabinet and remove one 
lid, to gain access to the volume control 
lugs. 

With the control in the “off” position 
and the VTVM on the 3-volt scale, not 
a trace of voltage could be measured 
across the resistance element. But, as 
the control was advanced, the meter 
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pointer swung backwards to reveal a 
voltage which turned out to be just 
under 0.5 volt negative, with the control 
fully “on.” 

Clearly, we were up against, not leak¬ 
age from the preceding plate circuit, as 

I had suspected, but spontaneous current on and treat the problem as solved, 
from the following grid-cathode circuit. I’m afraid I didn’t share his senti¬ 
ments. The gain following the control 


“Sizzle” at its worst point, 
been playing, it would 
been audible. 

My friend was delighted and wanted 
no more than to leave the coupling 
capacitors in place, screw the lid back 


j gna-c 

It looked like a faulty valve situation 
—one in which the valve for some reason 
was drawing substantial grid current. 

As much from curiosity as anything, 
I had my friend look out the two coup¬ 
ling capacitors, which had previously 
been discarded, and we strung these in 
series between the moving arm of the 


was no more than is normal practice in 
amplifiers and in radio and TV sets of 
all descriptions. What’s more, it is the 
rule, rather than the exception, to have 

the grid running to the moving tap on • _ -- 

the element. I Complete with 

be ■ ★ Leather cas 


AT 

jrOHO Hi Fi 

DELUXE 

■Transistor 8 


Why should a coupling capacitor 


potentiometer elements and the respec- necessary then, in this particular Play- 
tive grids. I remembered that the Basic master amplifier? 


Amplifier had 2.0 meg. return resistors 
in-built, so that no additional resistors 
were necessary in the Control Unit itself. 

The additional coupling capacitors 
effected a quite sensational improvement 
in the noise characteristic of the control. 
From an order of noise that was dis¬ 
turbing, to say the least, rotating the 
control now produced only a faint 


Perhaps the 6CG7 twin triode was 
faulty, in terms of grid current. If so, 
was it just this one valve or was the 
type prone to trouble—despite the fact 
that we had deliberately chosen it as 
one with a very good reputation? 

Without too much enthusiasm on the 
part of my friend, I therefore organised 

(Continued overleaf) 
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/HEAD CORE 


A Revolutionary 
Tape Playback Head 

A N interesting and possibly revolutionary new playback head was 
^ described by Marvin Camras at the recent Audio Engineering 
Society Convention. Described as an “Electron Cloud Head,” the new 
head is, in effect, a small vacuum tube, in which the electrons are 
deflected to one anode or another, depending on the polarity of the 
signal on the tape. 

The principle is shown in figure 1, 
side and top views of the new head. 

The envelope is a standard miniature 
tube. The electron beam is focused 
through Gl, accelerated by G2 and 
passes between the two portions of 
the split anode A1 and A2. As the 
electron beam reaches the narrow 
portion at the end of the tube, the 
electrons slow down and finally re¬ 
verse, being attracted toward A1 and 
A2, where they are picked up. The 
playback head is actually a U-shaped 
piece, with the ends close to the tip 
of the tube (figure 1-b). The gap is 
at the rounded portion of the U. 

The pole pieces direct the mag¬ 
netic field from the tape, so that it 
acts on the reversing electrons. More 
electrons are attracted to anode Al, 
reducing the number going to A2, 
when the instantaneous polarity of 
the tape is in one direction, and of 
course the process reverses when the 
tape is polarised in the opposite 
direction. Because the pickup is ex¬ 
tremely sensitive to external mag¬ 
netic fields, the whole unit has to be 
enclosed in a mu-metal shield. 

The head is capable of producing 
an output up to 1 volt. Input im¬ 
pedance is extremely high, and the 
frequency response is expected to run 
from 0 to 10 me. The new head 
avoids all the problems of coil reso¬ 
nance, etc., of the old magnetic head. 

On the other hand, its life is depen¬ 
dent on that of the heater, as with 
any other vacuum tube. 

The new head is in the early ex¬ 
perimental stages. Further work may 
turn up further advantages, such as 
the possibility of using an electron 
multiplier to increase sensitivity with¬ 
out tube noise. 
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to get the basic amplifier out where we 
could examine it more closely. 

Switched on, and without the Control 
Unit connected, I measured first the 
potential on the two input grids. This 
time, the grid voltage was marginally 
higher than it had been before, with both 
grids about 0.5 volts negative. Since it 
was negative and equal in both cases, 
there seemed to be no foundation here, 
either, for any thought of leakage across 
the input socket. This negative voltage 
had to be either due to the valve itself 
or to possible oscillation in the amplifier 
as a unit. 

NO OSCILLATION 

As a rough and ready test for the 
latter, I clipped the VTVM lead to one 
grid and shorted the secondary voice coil 
of the same amplifier. “No change” indi¬ 
cated that supersonic oscillation was not 
to blame. 

What of the other potentials? 

From a supply voltage at the decoup¬ 
ling point of 167 volts, only 37 could be 
measured at one plate, 40 at the other. 
With plate load resistors of 68,000 ohms, 
each triode section was clearly drawing 
best part of 2 milliamps. 

What of the cathode voltage? 

In both triode sections this read only 
about 0.2 volts — one of those cases 
which didn’t agree with Ohm’s Law. If 
2 milliamps was flowing through the 
1,500 ohms cathode resistor, plus an¬ 
other 100 ohms in the feedback path, 
the cathode potential should have read 
about 3.0 volts. 

The explanation seemed, at one time, 
obvious but unlikely — both cathode 
circuits were faulty. Nor did it take long 
to establish that this was, in fact, the 
case. One after the other, the two bypass 
capacitors were disconnected and 
measured; both were completely short- 
circuited. 

With grid and cathode both returned 
substantially to earth, electrons were 
clearly flowing to the grid, sufficient to 
hold it at its natural contact potential 
of about 0.5 volts. 

An occasional breakdown in a com¬ 
ponent is not unusual and, had one only 
been shorted, I would have thought 
nothing of it. But for two identical com¬ 
ponents to have failed in a circuit, where 
their maximum ratings were not even 
approached, threw suspicion on the 
whole batch from which they came. 

HOW MANY OTHERS? 

1 found myself wondering how many 
other basic Playmasters, built about the 
same time and using the same then- 
popular components, were running with 
zero volts on their input cathodes and 
drawing grid current, as a result, through 
the volume controls? 

The insidious part of it is that no 
obvious hint of the malfunction was 
evident from the sound of the amplifier, 
thanks, I imagine, to the relatively low 
level of the signal at this point. 

In short, before proceeding to con¬ 
demn manufacturers for making only 
“noisy” volume controls, the experience 
underlines the necessity for checking two 
aspects of the circuit: 

(1) The possibility of DC through the 
control, due to leaky coupling capacitors 
from the preceeding plate circuit, and 

(2) The possibility of DC through the 
control due to current in the following 
grid circuit, either as a result of a faulty 
valve or loss of cathode bias. 


INTERNATIONAL AUDIO FESTIVAL 



When we had rectified the condition 
by installing new bypass capacitors, the 
question naturally arose of removing the 
coupling capacitors which had previously 
been added inside the Control Unit. I 
pointed out that they were no more 
necessary now than they ever had been 
and that we had located and fixed the 
real cause of the trouble. 

What’s more, it wasn’t hard to short 
the capacitors out with bits of wire, to 
prove the point. 

My friend, however, wanted to retain 
them as an added precaution and I 
could only agree that they were cer¬ 
tainly doing no harm. So they’re still 
there, as an extra precaution. 

If a man wants to wear both belt and 
braces to hold up his nether garments, 
who am I to deny him the right? 


Something like 40,000 people visited the International Radio Festival, 
held in the Hotel Russell, London, from April 18 to April 21. 


E ighty-three firms took part, 
with their equipment occupying 
the bedrooms on three floors. Strip¬ 
ped of their normal furniture, the 
individual rooms gave some order of 
isolation between the individual ex¬ 
hibitors. 

Vaunting its award from the Coun¬ 


motors, three heads and built-in re-; • 
cord and play-back preamplifiers. It <! 
will record and playback either mono ! | 
or stereo signals as desired and can !’ 
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cil of Industrial Design, was the SME 
pickup arm, series II, capable of ac¬ 
curate tracking at precisely applied # 
pressures between 0.25 and 5 grams, 
depending on the merit of the cart¬ 
ridge involved. (S.M.E. Ltd., Steyn- 
ing, Sussex, England). 

“Quad” gear was well to the fore, 
including a range of tuners designed 
for European, home and overseas use 
and providing, as appropriate, long 
wave, medium wave and two bands ; 
of short wave coverage. Associated j 
with the tuners was Quad’s control ! 
unit, their main amplifier and their ! 
electrostatic loudspeaker. (Acousti-; 
cal Mfg. Co. Ltd., Huntingdon, Eng-; 
land). ; 

K.E.F. Electronics Ltd. created a ; 
good deal of interest with their “Cel- < 
este” compact loudspeaker system. I 
Measuring 18 x lOi x 6i inches, it | 
uses a speaker having a cone of ex- j 
panded plastic material with an alum-; 
inium skin for rigidity. Response is < 
claimed to be very smooth over the ! 
major part of the range, the inten-] 
tion being that the inevitable taper in ; 
the bass response be made up by ; 
boosting within the amplifier. (K.E.F.! 
Electronics Ltd., Tovil, Maidstone, J 
Kent, England.) J 

In the tape field, Truvox exhibited | 
a new deck (type PD-96) with three ; 
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reviews 


By JULIAN RUSSELL 


BEETHOVEN—All Nine Symphonies 


Beethoven — The Nine Symphonies. 

Berlin Philharmonic Orchestra con¬ 
ducted by Herbert von Karajan. 

DGG stereo SKL101/8. 

In an effort to cope with the large 
number of classical releases that have 
reached me recently many of this 
month’s reviews are briefer than 
I would have hoped. The whole of the 
space available could have been devot¬ 
ed profitably to these Beethoven Sym¬ 
phonies. 

For most buyers the important factor 
confronting them, when considering this 
set, will be the outlay — £23. At pre¬ 
sent no one symphony can be bought 
separately, though all MAY be offered 
that way in the unspecified future. I can, 
however, inform those undaunted by this 
prospect that they will certainly get their 
money’s worth. 

The Sixth (Pastoral) excepted—there is 
nothing Pastoral in its tenseness and lack 
of relaxation—the whole set is uniform¬ 
ly excellent and contains no more of 
what you might disapprove, however 
demanding your standards, than would 
any other integral recording under 
the direction of the one conductor. 

The question of duplication of sym¬ 
phonies, that you already f have, 
perhaps fairly recently acquired, will 
loom large in your consideration of the 
cost. If you already own favourite ver¬ 
sions of only two or three, the fact that 
you must acquire others, on which you 
are less keen, will make the price seem 
even higher. But I see no way out of this 
difficulty, at least at present. 

Karajan’s readings are consistently 
vital and supremely intelligent. They 
were all made in a single year by the 
same artists, recorded in the same Ber¬ 
lin church with the same trace of rever¬ 
beration here and there. However, this is 
not allowed to intrude more than is per¬ 
mitted by the present-day fashion for 
that type of engineering. Otherwise the 
sound is admirable, matching in effici¬ 
ency Karajan’s direction of his magnif- 
cent orchestra and the response they 
seem so generously to give him. 

KEYNOTE "EFFICIENCY" 

Indeed, the keynote of the whole pro¬ 
duction is efficiency. That Karajan 
should be non-sentimental is not surpris¬ 
ing to anyone acquainted with his work 
but, till this set appeared, his previous 
Beethoven recordings have not been im¬ 
pressive. This project, however estab¬ 
lishes him immovably in the front rank 
of Beethoven interpreters and, while 
he never errs on the side, of over-drama¬ 
tisation or juiciness, no change, how¬ 
ever slight, in the symphonies’ emotional 
temperatures is ignored. 

His tempos are held as unrelentingly 
steady as Toscanini’s, whose examples 
he seems to favour, though without 
quite achieving the incandescence that 
characterised so many of the Italian 
maestro’s interpretations. Karajan is 
satisfied with unwrinkled immaculacy of 

38 


delivery, a driving power of seemingly 
inexhaustible energy, and a truly clas¬ 
sical sense of proportion, the whole con¬ 
trolled by a mind that demands the best 
response possible from the material 
available and to which anything less is 
unacceptable. 

Since his instrument is the Berlin 
Philharmonic, playing at its best, few 
will have any fault to find with the gene¬ 
ral purpose of the production — the 
Sixth Symphony still excepted. I do, 
however, miss one ingredient. There is 
little evidence anywhere of the sweat and 
toil Beethoven’s notebooks prove to have 
attended the works’ composition. The 
readings are much too good to be dis¬ 
missed as slick. Rather they are examples 
of an age distinguished by efficiency of 
execution undreamed of till very re¬ 
cently. 

This is a real mid-twentieth century 
package job but with one important dif¬ 
ference from the usual run of such com¬ 
modities — the contents are made to 
last. So much so, indeed, that even those 
who prefer the more lyrical approach of 
a Walter or the more monumental read¬ 
ings of a Klemperer should be able to 
repeat Karajan’s performance not only 
without tiring but with increasing enjoy¬ 
ment. 

★ ★ ★ 

Janacek — The Cunning Litle Vixen. 
Complete Opera. Rudolf Asmus 
(The Forester); Kveta Balanova (His 
Wife); Vaclav Halir (The Parson); 
Antonin Votava (The Schoolmaster); 
Josef Vojta (The Innkeeper); Milada 
Cadikovicova (His Wife); Jiri Jor¬ 
dan (The Peddler); Hana Bomova 
(The Vixen); Libuse Domaninska 
(The Fox); Ludmilla Hanzlikova 
(The Dog) and others. Chorus and 
Orchestra of the Prague National 
Theatre with the Kuhn Children’s 
Choir conducted by Vaclav Neu¬ 
mann. In box with Czech-English 
libretto. Supraphon, Mono ALPV 
453/4. 

Janacek’s was one of the most origi¬ 
nal minds working in what might, in 
painting terms, be described as a figura¬ 
tive style compared to the more abstract 
technique of the serial composers. His 
music is melodious, dramatic, terse and, 
in many instances, haunting. His orches¬ 
tral technique at first seems crude, but 
reveals a wealth of subtlety on examin¬ 
ation. His power to portray the essentials 
of characterisation with a phrase has 
been unequalled since the days of Mous- 
sorgsky in “Boris Godounov.” 

Like all truly great composers, his 
style can be recognised in a few bars, 
and while every note bears the imprint 
of his strong sense of individuality, he 
is so resourceful in invention that one 
never suffers from a surfeit of similar¬ 
ity. In this late opera — it was his 
seventh — the greatest Czech composer 
since Dvorak is at the height of his pow¬ 


ers. 
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The “Vixen” is in the form of a fairy 


tale in which men, animals and insects 
converse freely, betray each other with 
the callousness that has existed through¬ 
out the ages and, in the same manner, 
develop strange, affectionate relation¬ 
ships. It is full of enchanting music, 
quite different from any you might have 
heard anywhere else and carries, too, a 
message for anyone who cares to extract 
it from its rather naive symbolism. 

It is splendidly performed, if one ex¬ 
cepts the hard-voiced eastern-European 
women one has grown used to hearing in 
Iron Curtain recordings. The sound has 
improved enormously since the old Sup¬ 
raphon days of “Jenufa” and other 
Czech operas recorded some eight or 
nine years ago. I can recommend it with 
the very greatest enthusiasm to all those 
seeking a new experience, both in the 
operatic form and in music in general. 
★ ★ ★ 

Beethoven—String Quartet in C Sharp 
Minor, Op. 131. Vlach Quartet. 
Supraphon Mono SUA10365. 

This is another outstanding Supraphon 
disc which offers the, to me, most en¬ 
joyable performance of this great quar¬ 
tet that I know. The Vlach’s playing is 
technically as perfect as that of any 
other quartet recording today, but their 
interpretation of the difficult work offers 
many differences, all of them welcome 
to this reviewer. This divergence can be 
heard in the very first movement. The 
players are never satisfied with the pas¬ 
sive account of the opening, so often 
heard from other first-class combina¬ 
tions. Under the Vlach it takes on a 
new, vital life of its own. 

And this same freshness of approach 
continues throughout. Though it is ob¬ 
vious that every bar has been studied 
with punctilious care and rehearsed until 
brought to a high state of perfection, 
there is never a hint of cerebration. Quite 
the opposite. I have never heard a read¬ 
ing sound so spontaneous yet so im¬ 
maculate in delivery. The sound is of 
matching clarity and vitality. 

★ ★ ★ 

Bartok—Divertimento for String Orches¬ 
tra. Vivaldi—Concerto Grosso in 

B Minor. Concerto Grosso in D 
Minor. Moscow Chamber Orchest- 
tra conducted by Rudolf Barshai. 
Decca Stereo SXL6026. 

Here is another excellent disc for any¬ 
one on the lookout for something off 
the beaten path. Those who are intimi¬ 
dated by the difficulties of style of Bar- 
tok’s early middle period can cast their 
fears aside so far as this work is con¬ 
cerned. It is, of course, tightly organised 
and quite without gush. But it presents 
no obstacles to immediate enjoyment of 
its attractive rhythms, ingenious but far 
from formidable polytonality, and bril¬ 
liant polyphony. 

The Moscow Chamber Orchestra is 
new to me and the quality of its per¬ 
formance here makes me hope to renew 
its acquaintance as soon as possible. Its 
tone is alluring, its technique impeccable 
and its unanimity of purpose impressive. 
These sterling features can be enjoyed, 
not only in the Bartok, but also in much 
more exposed conditions during the 
Vivaldi Concertos. 

In these last pieces you may be sur¬ 
prised to meet familiar melodies made 
popular in their Bach transcriptions. The 
works retain, in the original form in 
which they are presented here, abund¬ 
ant charm and are played by the Russian 
orchestra with beguiling grace and 
understanding. Altogether a most at¬ 
tractive buy. 
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Berlioz—-Harold in Italy, Op. 16. New 
York Philharmonic (William Lincer, 
viola soloist), conducted by Leon¬ 
ard Bernstein. C.B.S. Mono 
BR235008. 

Those familiar with this work will 
know that it is roughly in the form of 
a viola concerto in the same way as 
Richard Strauss’ “Don Quixote” is a 
double concerto for viola and ’cello. In 
“Harold” the solo violist, William 
Lincer, plays with sound musicianship 
and unfaltering sense of style. He is 
much more relaxed in his contribution 
than is Bernstein in his presentation 
of the orchestral part. 

Bernstein loses narrative continuity by 
taking the work movement by move¬ 
ment, thus destroying much of its quite 
extraordinary unity of design. More¬ 
over, his dynamic contrasts are too for¬ 
midable with climaxes straining the form 
to a point where it almost comes apart. 
Some of his tempos are much too fast 
(one, in point, can be found in the 
“Pilgrims’ March”) while the “Orgy of 
Brigands” acquires almost hysterical em¬ 
phasis under his direction. 

In short, there is a lack of rapport 
between conductor and soloist that you 
do not find in the Markevitch-Kirsch- 
ner account for D.G.G. or, on a slightly 
lower level of accomplishment in the 
Munch-Primrose for R.C.A. The work 
lends itself to exploitations of the mod¬ 
em resources of stereophonic reproduc¬ 
tion, all of which come off with spec¬ 
tacular success on the new C.B.S. disc. 
★ ★ ★ 

Puccini—II Tnttico. Three One-Act 

Operas. II Tabarro. Robert Merrill 
(Michele),- Renata Tebaldi (Gior- 
getta); Mario del Monaco (Luigi); 
Renato Ercolani (Tinea); Silvio 
Malonica (Talpa); Lucia Daniel! 
Frugola). 

Suor Angelica. Renata Tebaldi 

(Suor Angelica); Giulieta Si mi on - 
ato (Princess); Lucia Danleli 

(Mother Superior); Miti Trucato 
Pace (Sister Monitress); Anna di 
Stasio (Mistress of the Novices) 

and other Nuns. 

Gianni Schicchi. Fernando Corena 
(Schicchi); Renata Tebaldi (Laur¬ 
etta); Lucia Danieli (Zita); Agos- 
tine Lazzari (Rinuccio); and 11 
others. 

All three operas performed with 
the Chorus and Orchestra of the 
Maggio Musica Fiorentino conduct¬ 
ed by Lamberto Gardelli. Decca 
Stereo SET 236/8. In box with 
Italian/English libretto. 

What might be called the Tebaldi 
motive runs through all three of these 
one-act operas in a manner you’d be 
unlikely to meet in any opera house. 
Her achievement is impressive as a 
whole and in part. For though she binds 
the three together by her mere presence 
in each cast, she changes the colour 
and even the quantity of her voice 
to suit her different roles. 

Thus her Giorgetta in “Tabarro” re¬ 
calls her “Tosca” image, Suor Angelica 
her “Butterfly,” and Lauretta in 
“Schicchi” her Mimi. All three you 
might have noticed are Puccini operas. 

Her Giorgetta is weighty both vocal¬ 
ly and dramatically, and she is partner¬ 
ed by del Monaco in a truly operatic 
dual effort. But since the Michele of 
Merrill has not all the same authority, 
and since the whole work pivots around 
him, the balance veers ever so slightly 
away from its natural centre. 
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We are extremely proud to 
introdure the entirely new 

ADC-3 CARTRIDGE 

built in the tradition of the world-famous ADC-1 professional 
head, and we are placing it on the market as a promotional item 
at the fantastically low, low price of only <£13. THIS REPRE- 
SENTS, BEYOND ARGUMENT, THE BEST VALUE OF ANY 
HI-FI COMPONENT EVER OFFERED IN AUSTRALIA. 
Just another advertising blurb, you might say. Yet, we feel, you 
will believe in the sincerity of this ad. if we tell you that this 
outstanding cartridge sells in the U.S.A. (where it is made) for 
$37.50; please compare this list-price with that of other American 
heads locally available. In Great Britain it retails for more than 
twice the amount of the lowest priced magnetic stereo cartridge, 
and, EVEN SO, Percy Wilson, M.A., acknowledged as one of 
the world’s best-known experts on pickups, considers it excellent 
value. Why? Well, just read Mr Wilson’s review in the April, 
1963, issue of the “Gramophone.” 

Needless to add the ADC-3 outperforms other cartridges selling 
in this country for more than double the money. 

Brief specification: Sensitivity: lOmV. Freq. response: 10-20,000 
c/s ±: 3dB. Compliance: 15 micro-cm/dyne. Tip radius: 0.0007”. 
Tip mass 0.8 mgm. Tracks unimpeachably at 2 gms in JH arm, 
yet playing weight can be increased up to 5 gms. 


The first batch of our own 

J. H. SYNCHRONOUS 
TURNTABLE 

was sold out in Victoria within one day and we did not have a 
chance to offer this unique instrument to interstate distributors. 
It is, indeed, a most remarkable turntable retailing at only £25. 
Rumble content is so incredibly low, that it is unmeasurable with 
present test records and instruments. Wow and flutter are better 
than 0.04% and it has a 12” aluminium platter. The second 
batch is just about to be released. Find out more about this 
Australian high quality product. 


We are equally very proud to announce our 

J. H. TONE ARM 
MARK II 

This p.u. arm represents a further development of our original design, 
which has earned recognition by the engineering profession and the trade 
as being equal and better than any other carrying arm manufactured 
abroad. The new design is classically simple, yet incorporates exclusive 
features for highest performance standards and dependability. This sim¬ 
plicity has enabled us to reduce the retail price to £11 WITHOUT impairing 
the outstanding performance of the original design. 

Brief specification: Bearing friction—less than 10 mgm. Inertia—Exception¬ 
ally low. Balance—longitudinally and laterally adjustable. Low freq. 
resonance—completely damped. 


J. H. REPRODUCERS, 


10o PINE AVENUE, ELWOOD, S 3 
VICTORIA. TELEPHONE 91-4583. 


Sole Australian Representatives lor ADC, U.S.A. 
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NEW GOLDIN EIGHT 
With Foam Surround 
Single Cone Retail: £9/11/8 
Twin Cone £11/1/8 


Made in England 

WIDE RANGE 

TWIN SPEAKER ASSEMBLY— 

I GOLDEN lO" BASS 
I TWEETER 4" 4IOT 
I C/O NETWORK CNI04 
COVERAGE 40-17000 CPS. 

WIDE RANGE 
TRIPLE ASSEMBLY— 

I 812/F MID RANGE 
I GOLDEN 12” FOAM BASE 
I C/O NETWORK CNI284 
I TWEETER 4" 4IOT 
COVERAGE 25-17000 CPS 



GOLDEN TEN FULL RANGE 
TYPE 1014 
Retail: £12/10/- 


SPECIFICATIONS—NEW GOLDEN EIGHT 


Response 


Power Rating: 

British . 

Flux Density ... 

Total Flux . 

Magnet Weights 
Magnet Type ... 
Centre Pole .... 

Impedance . 

Hole Fixing .... 


Nett Weight 


Single cone type 
45 to 10,000 c.p.s. 

Twin cone 45-17,000 c.p.s. 

6 watts (r.rn.s.) 

14,000 lines 
56,000 Maxwells 
17£oz (496 grammes) 

Alcomax HI 

1” (2.54 cm.) 

15 ohms at 400 c.p.s. 

8 holes equally spaced on 

7 5/8” P.C.D., 3/16” diameter. 
431b (2.154 kilo.) 


SPECIFICATIONS—GOLDEN TEN 

Response — Bass 40 to 6,000 c.p.s. 

Response . Wide range type 

40 to 17,000 c.p.s. 

Power Rating: 

British . 8 watts 

American . 16 watts 

Flux Density .... 14,000 lines 

Total Flux.56,000 Maxwells 

Magnet Weight .. 17$oz 

Magnet Type ... Alcomax II 

Centre Pole . 1” 

Impedance at 
400 c.p.s. 15 ohms 

Hole Fixing ..... 8 equally spaced on 9 1/8” diameter, 

diameter 

Nett Weight .... 51b 



SPECIFICATIONS—GOLDEN TWELVE 

Natural Resonance .... 30 c.p.s. 

Response .. 25-5,000 c.p.s. Bass Unit 

Response . 25-17,000 c.p.s. Full Range 

British Power Rating 15 watts 
American ......... 30 watts 

Flux Density . 14,000 lines per sq. cm. 

Total Flux . 182,000 Maxwells 

441b (1.93 kg.) 

Alcomax II 
2” (5.08 cm.) 

15 ohms 

4 OB A clearance holes on 
11 7/8” p.c.d. 

Nett Weight . 15ilb (6.92 kg.) 



Magnet Weight ...... 

Magnet Type . 

Centre Pole . 

Impedance at 400 c.p.s. 
Hole Fixing. 


CROSSOVER CN104 
Retail: £8/15/- 


GOLDEN TWELVE 
With Foam Surround 
Full Range, Retail: £32/10/- 
Bass Retail: £29/3/4 




w 

Type 410T 4" 
TWEETER 
Retail: £4/11/6 


AUSTRALIAN AGENTS 


RADIO PARTS PTY. LTD. 


562 SPENCER STREET, MELBOURNE. FY1251 

Sydney—Mastersound P./L., 404 Kent Street. Adelaide—Thoolays, 126 Gawler Place. 
Physical Lab. 

Interstate Agencies are available. Enquiries invited . 


Canberra—Australian 
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Merrill is a good Michele though not 
in the same class as Gobbi whose per¬ 
formance in the previous recording of 
the opera by HMV was outstanding. 
The smaller roles are all successfully 
filled, but the conductor just fails to 
capture Puccini's skilfully painted back¬ 
ground of a misty night on the Seine 
with the barge tied up alongside a wharf 
near the city. Ships’ hooters blowing 
mournfully every now and again offer 
no acceptable alternative to the com¬ 
poser’s Debussy-like, evocative land¬ 
scaping. 

This atmosphere was captured much 
better in the earlier set where, while 
the engineering (mono) lacked the clear 
definition of the new Decca, its mellow¬ 
ness contributed to establishing the right 
climate for the drama. 

Tebaldi is again fine in “Suor Ange¬ 
lica,” though here she faces strong com¬ 
petition from Victoria de los Angeles 
in an earlier version. If you can recon¬ 
cile yourself to this difference in the 
casting of the chief character, Decca’s is 
the preferable version. The new chorus 
is better disciplined and sings more sen¬ 
sitively than its HMV rival group and 
Simionato’s magnificent Princess is al¬ 
together more satisfactory than Bar- 
bieri’s. 

There is little to choose between the 
two versions of Schicchi. Cornea doesn’t 
perhaps make all the vocal points quite 
so eloquently as Gobbi, but offers in¬ 
stead a lighter, more buffo reading of 
the part, despite the fact that he is a 
bass and not a baritone, as intended by 
the composer. Schicchi, by the way, 
was the only one of the earlier set to 
be issued in stereo, so that a comparison 
of the engineering is easier in this opera. 

But here again Decca’s increased clar¬ 
ity sharpens the edges while the slightly 
less clear HMV registration seemed to 
add to the humorous mix-up in the pre¬ 
sentation of this enchanting little 
comedy. Again the smaller roles are all 
admirably performed, but again, too, the 
orchestra is deficient in the idiomatic 
treatment it receives in the HMV. 

Missing in the old set, which, after 
repeated comparisons I am now sure I 
prefer, is the original aria sung by 
Michele just before the end of Tabarro. 
This is included in the Decca, and Puc¬ 
cini admirers will be interested to com¬ 
pare this with the one Puccini substi¬ 
tuted after the first performances of the 
Trittico and which is now always used. 

To sum up, the Decca has many grand 
features, not the least of which is the 
superb engineering but, chiefly because 
of the conductor and the absence of 
Gobbi from the cast, laqks the bloom 
on the earlier one. 

★ ★ ★ 

Britten—Highlights from the opera 
Peter Grimes. Peter Pears; Claire 
Watson; James Pease; Geraint 
Evans. With the Chorus and Orch¬ 
estra of the Royal Opera House, 
Covent Garden, conducted by Ben¬ 
jamin Britten. Decca Stereo 
SXL2309. 

This offers a well-chosen and satisfy¬ 
ing cross-section of the work that might 
contain all those sequences you wish 
to recall. They are taken from Decca’s 
fine complete set of the opera and, if 
the sleeve notes are consulted, give a 
fairly good idea of its nature and stature. 
But, being incomplete, it fails to indi¬ 
cate all the composer’s superb sense of 
drama which, in the theatre, leads you 
irrestistably on to ultimate disaster. 
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Failing ownership of the whole opera, 
this should do very nicely. 

★ ★ ★ 

Wagner—Tristan and Isolda (Love 
Duet); Lohengrin (Bridal Chamber 
Scene). Kirsten Flagstad and Laur- 
itz Melchior with Orchestra con¬ 
ducted by Edwin McArthur. RCA 
(Collector’s Issue) Mono L17009. 
The Tristan excerpt was recorded 
in 1940, the Lohengrin a year later. 
In both, the orchestra is a little back¬ 
ward—not unexpectedly—and not par¬ 
ticularly noteworthy for its animation. 
And to state all the disc’s shortcomings 
first, the transfer to LP has slowed down 
the tempo slightly and dropped the pitch 
a little. 

But these minor deficiencies ignored, 
you will not fail to be ravished by 
singing of a quality that cannot be 
matched by any present-day exponents 
of the roles. Both voices, effortlessly 
used by their owners, are of thrilling 
timbre and astonishing accuracy of pitch 
and phrase. The singers, too, display a 
maturity of interpretation that should 
set an example to their successors, who¬ 
ever they may be. 

If the orchestral sound leaves some¬ 
thing to be desired, the voices have 
amazing presence and immediacy, even 
judged by the very highest of today’s 
standards. 

★ ★ ★ 

Brahms — String Quartet No. 3 in C 
Minor, Op. 60. Victor Aller (piano) 
with members of the Hollywood 
String Quartet. Record Society Mono 
85-6085. 

This is the best recorded perform¬ 
ance of the work that I have heard and 
one that is likely to retain its lead over 
rivals for some time to come. The 
players’ co-ordination is complete, their 
tone full, rich and vital. The piano, 
recorded with pleasing fidelity and with¬ 
out “wow,” blends melifluously into the 
texture, emerging, when necessary, to 
add impressive solo contributions. 

The whole work is pervaded by the 
atmosphere of bourgeois luxury that 
characterises so much of the com¬ 
poser’s chamber music writing. Its low 
price to members offers still another in¬ 
ducement to those who wish to acquire 
this splendidly made disc. 

★ ★ ★ 

Haydn-Salomon Symphonies 1 and 2. 
No. 93 in D Major and 94 in G 
Major (Surprise). Royal Philhar¬ 
monic Orchestra conducted by Sir 
Thomas Beecham. World Record 
Club Stereo TE517. 

This is another bargain offered to 
members at a club price. Beecham is 
at his best and liveliest and, except for 
an occasional mannered passage, does 
not overdo the charm, as sometimes 
happens in his performances of works 
in which he finds his ideas at odds with 
more orthodox readings. Not that you 
will hear anything freakish in Beecham’s 
accounts of either symphony. He is 
just a little more sprightly, more sen¬ 
sitive and more resilient than most of 
his competitors. And while you may 
not be in complete agreement with every¬ 
thing he does, I can assure you that 
you will never be bored. 

★ ★ ★ 

Bach—Organ Music. Toccata and Fugue 
in D Minor; Fantasia and Fugue in 
G Minor (The Great); Fugue in G 
Minor (The Little); Prelude and 
Fugue in F Minor; Prelude and 
Fugu4 in C Major; Prelude and 
Fugue in G Major. Albert Schweit¬ 


zer at the organ of All Hallows 
Church, Barking-by-the-Tower, Lon¬ 
don. Recorded December, 1935. 
Columbia Mono (Great Recordings 
of the Century). COLC89. 

The sound is good despite its early 
origin. The different registrations are 
reproduced with astonishing distinctness, 
despite a slight tendency to reverbera¬ 
tion which smudges some of the very, 
fast passages. But the fact cannot be 
ignored that Schweitzer himself con¬ 
tributes towards the running together of 
notes that follow hard on the heels of 
their precursors—a fault that no organ- 
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Whether it's a Cartridge, a Tone Arm, an Amplifier or any of 
a hundred and one requirements for sound satisfaction, 
you'll do better at Arrow. Why not prove it to yourself by 
calling to talk over your needs, and see Sydney's finest array 
of equipment. Here are a few examples of Arrow stocks. 



HARMAN KARDON STEREO RECITAL MODEL TA.224 

The finest integrated stereo amplifier tuner 
available! Costs no more than "budget" 
priced units yet offers many superior 
features! 

• Separate, friction clutched, bass and 
treble controls for each channel • Unique 
stereo blend control for exact separation 

• Special illuminated power switch • Built- 

in serial • Twin 15 watt amplifiers • f . 

Separate controls for tuner and amplifier functions. £135/’/“. 


THORENS MODEL T.D. 135 



Top performance and top quality, 
sensibly priced for the dis¬ 
criminating music lover! Excellent 
features include a single switch 
to control all four speeds and 
"on-off" positions • A variable 
control (+ or — 3%) 
acting on all speeds • Com¬ 
plete freedom from vibration 
and equipped with the 
brilliant BTD-124 tone- 
arm. Only £62/-/-. 


THORENS MODEL T.D. 121 TURNTABLE 



This newly perfected Swiss-made transcrip¬ 
tion turntable incorporates all the essential 
elements of the world famous T.D. 124 and 
its basic performance is of the same high 
quality. Supplied for 33j operation and 
incorporating a simple adjustment for any 
speed. It's the first choice of professionals, 
and tremendous value at £44/ / 


STEREO LEVEL INDICATORS 

Designed for use with Audio equipment for 
indicating output level. Comprised of two 
separate meters reading side by side on one 
scale. Built-in calibration and sensitivity 
adjustment. Frequency response 20-20,000 
cycles. Two models . . . ST-A or ST-B as 
illustrated (for panel mounting). £6/-/-. 


ARMfucmoms 


rry l to. 
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9 AE 
Group. 


422-4 KENT STREET, SYDNEY 


ist, however great, seems altogether to 
avoid. 

But this said, it is all grand Bach, 
spacious, in turn noble, serene, passion¬ 
ate and thrilling. It will always occupy 
its place of honour among its com¬ 
panions in the Great Recordings of the 
Century series. 

RECOMMENDED 

Strauss (Richard)-—Horn Concerto No. 
1 in E Flat Major, Cfc>. 11. Horn Con¬ 
certo No. 2 in E Flat Major. Soloist 
Dennis Brain with the Philharmonia Or¬ 
chestra conducted by Wolfgang Sawal- 
lisch. Record Society Mono 88-6088. 

Schubert—Piano Sonata in A Major; 
Piano Sonata in A Minor. Solomon. 
HMV Mono ALP1901. 

Stravinsky—Les Noces. Mildred Al¬ 
len; Regina Sarfatty; Loren Driscoll; 
Robert Oliver. Pianists Samuel Barber, 
Aaron Copland, Lukas Foss and Roger 
Sessions, with the American Concert 
Choir and Columbia Percussion En¬ 
semble conducted by Igor Stravinsky. 

Renard. George Shirley; Loren Dris¬ 
coll; William Murphy; Donald Gramm, 
wtih the Columbia Chamber Ensemble 
(Toni Koves, cimbalom), conducted by 
Igor Stravinsky. 

Ragtime for 11 Instruments. Toni 
Koves (cimbalom) and the Columbia 
Chamber Ensemble conducted by Igor 
Stravinsky. CBS Stereo SBR235007. 

Handel—Alcina. Complete Opera. 
Joan Sutherland (Alcina); Teresa Ber¬ 
ganza (Ruggiero); Monica Sinclair (Brad- 
amante); Luigi Alva (Oronte); Graziella 
Sciutti (Morgana); Mirella Freni (Or- 
berto); Ezio Flagella (Melisso). London 
Symphony Orchestra conducted by Rich¬ 
ard Bonynge. In box with Italian/ 
English libretto. Decca Stereo SETA- 
232/4. 

Segovia—Five Pieces from “Platero 

and I” (Castelnuovo-Tedesco), and selec¬ 
tions by Frescobaldi, Donostia, Debussy, 
Weiss and Sor. Festival Stereo 
DL710054. 

Donizetti—Lucia di Lammermoor. 
Complete Opera. Maria Callas (Lucia); 
Giuseppe di Stefano (Edgardo); Tito 
Gobbi (Enrico); Rafaele Arie (Rai- 
mondo); Valiano Natali (Arturo); Anna 
Maria Canali (Alisa); Gino Sarri (Nor- 
manno). Orchestra and Chorus of Mag- 
gio Musicale Fiorentino conducted by 
Tullio Serafin. In box with Italian/Eng¬ 
lish libretto. World Record Club 
OE24/5. 

Gigli (In His Glorious Prime). Tenor 
Recital. 14 Operatic Arias and Ballads 
recorded between 1925-1932. RCA (Col¬ 
lector’s Issue) Mono. L17010. 

Sullivan—The Mikado. John Wake¬ 
field (Nanki-Poo); Jean Alister (Katisha); 
Dorothy Nash (Peep-Bo); Denis Dowling 
(Pooh-Bah); Patricia Kern (Pitti-Sing); 
John Holmes (Mikado); John Heddle 
Nash (Pish-Tush); Marion Studholme 
(Yum-Yum); Clive Revill (Ko-Ko). The 
Chorus and Orchestra of the Sadler’s 
Wells Opera, conducted by Alexander 
Faris. HMV Stereo OCSD 1458/9. 

Sullivan—Ruddigore. John Reed (Sir 
Ruthven Murgatroyd); Thomas Round 
(Richard Dauntless); Kenneth Sandford 
(Sir Despard Murgatroyd); Stanley Riley 
(Adam Goodheart); Donald Adams (Sir 
Roderick Murgatroyd); Jean Hindmarsh 
(Rose Maybud); Gillian Knight (Dame 
Hannah). The D’Oyley Carte Opera 
Company with the Orchestra of the 
Royal Opera House, Covent Garden, 
conducted by Isadore Godfrey. Decca 
Stereo LKA/SKLA 4504/5. 
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Neville Williams 
Jamieson Rowe 
Keith Jeffcoat 
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ANTONIO VIVALDI—“GLORIA.” The 
Vienna State Opera Orchestra, con¬ 
ducted by Hermann Scherchen. 
Mimi Coertse, first soprano, Ina 
Dressel, second soprano, Sonja 
Draxler, contralto. The Vienna 
Academy Chorus. Westminster 12 
inch stereo, SWC-930, 954. 

When one thinks of the Italian Baro¬ 
que, it is almost automatic to think of 
the music of Antonio Vivaldi, the “Red 
Priest” of Venice—and in particular, of 
his wonderful instrumental concerti. 
Somehow, they seem to capture the spirit 
of the Baroque completely—think of the 
wonderful “Four Seasons” quartet from 
Opus 8, or the concerti for flutes and 
piccolos in Opus 44. 

In the “Gloria,” however, we have a 
strange and sometimes incongruous fit¬ 
ting of the restless Baroque spirit into 
the somewhat rigid form of the mass. 
Musically, the result is rather inferior to 
the concerti, I feel. 

This is not to say that the piece is 
uninspired or dull, however. The initial 
chorus can only be described as heroic, 
with a lively, rhythmic theme which re¬ 
occurs in the penultimate chorus 
“Quoniam Ti Solus Sanctus.” 

The third section of the work is a 
duet, “Laudamus Te,” which features the 
two sopranos in a striking manner — 
particularly effective on the stereo disc 
reviewed. And the arias “Gratias Agi- 
mus Tibi” and “Qui Sedes Ad Dex- 
teram” are most beautiful. It is only 
occasionally that the incongruity becomes 
obvious, and perhaps then only in the 
vague feeling that the music and the 
text somehow just “don’t belong” to¬ 
gether. The seventh and eighth sections 
of the work exhibit this most. 

All told, though, it is a work which 
those already fond of Vivaldi will feel 
“at home” with and enjoy. The perform¬ 
ance is disciplined and taut throughout, 
a credit to all concerned. 

Technically the recording is fine. The 
stereo effect is most realistic, there is 
negligible distortion, and surface noise 
is practically non-existent. (J. Rowe). 

★ ★ ★ 

MUSIC OF THE TOKYO CHRISTIAN 
CRUSADE. Guest Artists, With 
Choir and Symphony Orchestra, 
Conducted by Ralph Carmichael. 
Mono, Word (Gospel Film Ministry) 
W-3156-LP. 

The word “Crusade” almost automatic¬ 
ally suggests the Billy Graham evangelis¬ 
tic team, with their more or less set 
pattern of crusade music. In fact, the 
crusade involved here was one sponsored 
by World Vision Inc., supported by over 
700 Japanese churches of widely differ¬ 
ing denominations and featuring evangel¬ 
ist Bob Pierce. 

As might be expected of a 1,000- 
voice choir and an 85-piece orchestra, the 


choral singing is on a massive and im¬ 
pressive scale, with selections ranging 
from the spiritual “Were You There” to 
Handel’s “Hallelujah Chorus.” Some of 
the Gospel hymns are sung in Japanese 
but the tunes are strictly conventional: 
“How Great Thou Art,” “Rock Of Ages,” 
“Stand Up For Jesus,” “My Anchor 
Holds,” and “Jacobs Ladder.” 

Solo items by guest artists include “Oh, 

I Shall Never Forget,” “No One Ever 
Cared For Me Like Jesus,” “The Saviour 
Is Waiting,” and excellent “Joshua Fit 
The Battle” and Mendelssohn’s “Lord 
God Of Abraham,” the latter sung by 
Fague Springman, whose voice I can 
only describe as being in world cl^ss. 

An American pressing in its original 
jacket, the quality is well up to standard. 
In fact, all round, it’s a quite excellent 
record. (W.N.W.). 

★ ★ ★ 

THE LORD IS MY SHEPHERD. 
George Beverly Shea with Orchestra 
and Chorus. Mono RCA Camden 
CAM 114. 

George Beverly Shea, one of the most 
prolific of recording artists in any field, 
let alone that of Gospel recordings, adds 
another LP album to his list. 

Though his voice lacks the quality of 
bygone years—I remember his TV series 
with Billy Graham and Cliff Barrows— 
this new album will appeal to his sup¬ 
porters because of the preponderance of 
newer titles. 

Three only are chestnuts: “Leaning On 
The Everlasting Arms,” “I’d Rather Have 
Jesus” and “The Lord Is My Shepherd.” 

The newer titles include: “I found The 
Answer,” “I Saw A Man,” “The Shadow 
Of A Cross,” “I Asked The Lord,” “How 
Long Has It Been,” “I Heard God To¬ 
day” and “You’re Not Alone.” 

Conforming to normal technical stand¬ 
ards, and available on the economy Cam¬ 
den label, this one should prove very 
popular. (W.N.W.). 

★ ★ ★ 

YOURS . . . AND HIS. Thurlow Spurr. 
Vocal with Orchestra. Produced 
and Arranged by Harold DeCou. 
Mono, Word (Gospel Film Minis¬ 
try). W-3065-LP. 

Thurlow Spurr, according to the 
jacket notes, is actively engaged on the 
musical side of Youth For Christ Inter¬ 
national, as a vocalist, trumpeter and 
director. However, while his musical 
background is extensive, this is his first 
solo album. 

In reviewing it, I’d like to be more 
kind but, frankly and personally, I found 
it disappointing. Several of the numbers 
are in straight “pop” style, and can’t 
help but identify themselves with the 
artificiality of the “pop” field. Much 
the same applies to a couple of western 
style numbers. 

Even so, if they were well done. I’d 
be ready to concede a potential audience 
of teenagers, for whom the music- is 
really intended. But the numbers aren’t. 


really well done. Thurlow Spurr’s voice 
is not particularly interesting, as here 
recorded, and is uncertain on sustained 
notes. The orchestral accompaniment is 
ambitious enough in concept, but lacks 
polish and precision. 

In short, this would seem to be just 
another example of a presentation 
which, though adequate on the plat¬ 
form, is not adequate as pure audio. 

The contents: “Wonderful Guest,” “If 
You wan’t a Friend,” “So Great Sal¬ 
vation,” “My Saviour First Of All,” 
“I’ve Got So Many Million Years,” 
“The World Is Yours,” “First Place,” 
“There’s A Rainbow Shining Some¬ 
where,” “He’s Got The Whole World 
In His Hand,” “Who Is On The Lord’s 
Side,” “The Wonder Of It All” and “In 
The Sweet Bye and Bye.” 

An original American pressing in an 
imported jacket, the quality of the disc 
technically, is well up to normal stan¬ 
dards. (W.N.W.). 

★ ★ ★ 

ORATORIO ARIAS AND SONGS OF 
FAITH. Richard Crooks. Mono, 
RCA Camden Collectors’ Series 
CAM-111. 

Another of the great voices of the 78 
r.p.m. era, that of tenor Richard 
Crooks, becomes available again on this 
Camden Collectors’ series disc. 

Like others in this series, which have 
been reviewed, it bears the features of 
the era — stylised accompaniment, a 
completely dead “studio” sound and re¬ 
stricted frequency response. Fortunate¬ 
ly, the modern procedure of transcrib¬ 
ing from the original master or a special 
pressing has eliminated most of the noise 
hazard and, in this respect, we can 
probably hear the recordings to better 
advantage now than when they were 
current. 

The purity and strength of Richard 
Crooks’ voice is evident throughout this 
whole group, as also his mastery of the 
kind of music here represented. At 
Camden’s price, the disc is well worth 
a place in anyone’s collection, who has 
an interest in either the singer or the 
mvisic. 

“Comfort Ye My People,” “Total 
Eclipse,” “Sound An Alarm,” “Be 
Thou Faithful Unto Death,” “If With 
All Your Hearts,” “Then Shall The 
Righteous Shine Forth,” “Ave Maria,” 
“Panis Angelicus,” “Were You There,” 
“All Through The Night,” “Invictus” 
and “There Is No Death.” (W.N.W.). 


ACOS CHANGER DUST BUG 



essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and • 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £2-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 
N.S.W. PHONE 73-1227 
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times better 


• Greater tensile strength 
• Lower noise level 
• Improved sensitivity 
• Built-in lubricant 

• Consistent satisfaction 
• No print-through 
• Erases cleanly 
• Freedom from flake-off 

There is no better tape.— 

hr professional and personal satisfaction, insist on SONOCOLOR-others do. 


INTERSTATE REPRESENTATIVES: 


N.S.W. 

S.A. 

TAS. 

Audio Engineers Pty. Ltd., 

Eilco Sales, 

K. W. McCulloch Pty. Ltd. 

422 Kent Street, 

233 Rundle Street, 

109 York Street, 

SYDNEY. 

ADELAIDE. 

LAUNCESTON. 

Tel.:29-673l. 

Tel.: 8-1259. 

Tel.: 2-5322. 


<?LD. 

Sydney G. Hughes, 

154-158 Arthur St., 
New Perm, 
BRISBANE. 

Tel.: 58-1014. 


W.A. 

Athol M.* Hill, 
842 Hay Street, 
PERTH. 

Tel.: 21-7861. 


Australian National Distributors: Simon Gray Pty . Ltd. 


Talaphonaa: (3-11U. (3-1211. 

21 Eltub.th Stra.t, MELBOURNE. Victoria. 
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Instrumental, 
Vocal & Humour 

COMPLETE WORKS OF J, S. BACH 
—CARL WEINRICH, playing the 
Organ of the Varfrukyrka, Skan- 
ninge, Sweden. Toccata and Fugue 
in D Minor (S565), Passacaglia and 
Fugue in C Minor (S582), Prelude 
and Fugue in A Minor (S543), and 
Prelude and Fugue in E Minor 
(S533), Westminster 12-inch stereo. 
SWC-930, 953. 

Part of Weinrich’s “Complete Organ 
Works of Bach” project for Westmin¬ 
ster, this recording has four works 
which are minor in key only. The 
monumental Toccata and Fugue in D, 
the peaceful Passacaglia and Fugue in 
C, the rambling but delightful Prelude 
and Fugue in A and the elegaic Prelude 
and Fugue in E are all among the best 
of the Leipzig master, and should be 
heard by all wishing to know his music. 

The organ Weinrich uses for these 
works is the magnificent instrument in¬ 
stalled in the Varfrukyrka, in Skanninge, 
Sweden. The same instrument was used 
by Westminster in their “Complete 
Organ Works of Buxtehude,” with the 
Swedish organist Alf Linder. 

For Weinrich’s playing of the first 
three works, I have nothing but praise. 
They are played briskly, yet with a 
warm understanding of the composer’s 
intentions and no trace of rigidity or 
stodginess. For these pieces alone I can 
thoroughly recommend this disc, for the 
playing is to my mind easily as good 
as the Walcha, Schweitzer or Germani 
versions. 

In a number of places I feel Wein¬ 
rich has the edge—he is more flexible 
than the latter Schweitzer, and avoids 
the over-registration exhibited at times 
by Germani. In a comparison with 
Weinrich, Walcha tends to suffer bv the 
contrast between the big Varfrukyrka 
organ and his smaller Cappel organ, as 
the former gives more weight to the 
Toccata and Preludes — particularly in 
the pedal. 

The treatment given by Weinrich to 
the E Minor Prelude and Fugue is dis¬ 
appointing. The work is compressed, 
and played at such a rate that it loses 
its elegaic nature and almost becomes 
a sort of gigue. Schweitzer’s treatment 
of this work is far more definite (KLC 
592). 

To sum up, the record can be highly 
recommended, as the treatment given 
the first three works could hardly be 
bettered. Depending upon your feelings 
toward the E minor work, you can 
either pretend it isn’t there or think of 
it as gilding on the already-splendid lily. 
(J.R.). 

★ ★ ★ 

BROADWAY ORIGINALS. Orchestra 
and Chorus conducted by Dave 
Stevens. Columbia Stereo SCXO 
7678. (Also available in mono.) 

In view of the success which Festival 
•and Mercury have enjoyed with records 
transcribed from 35mm. magnetic film 
masters, it is not surprising to find a 
disc on the EMI-Columbia label carry¬ 
ing the banner “4 Channels on 35 Milli 
Meter Film”; and, overleaf, to find pic¬ 
ture and information on the Westrex 
equipment used for the purpose. 

The original recording, by the way, is 
by Cameo/Parkway Records Inc. 

Off the disc, the sound has the basic 







F> EADER S DIGEST are cur- ^ ran(Jom samp i es c f “Bitter 
A V rently making available another Sweet " and “White H orse Inn.” They 

seemed rather tame and patchy but. 


productions and biographies of the 
composers. 

The star of the present set, by 
the way, is Anna Moffo, supported 
by Rosalind Elias, Jeannette Scovotti, 
Mary Pracht. Sara Endich, William 
Lewis, Peter Palmer, Richard Fred¬ 
ricks and Valentine Pringle. Orchestra 
and chorus are conducted by Lehman 
Engel, with arrangements by Henri 
Rene. 

These are the facts. When it comes 
to expressing an opinion about the 
contents, one is faced with the prob¬ 
lem of finding the time, in a busy 
schedule, to listen carefully to each 
of 24 sides! Personally, I couldn’t do 
so but, as with the last album, spent 
a complete evening sampling the 
music. 

Frankly, I wasn’t at all impressed 


of their very attractive record 
albums, as illustrated, entitled 
“Treasury Of Great Operettas.” 

Like the last “Reader’s Digest” 
albunv to be reviewed (“Popular 
Music That Will Live Forever,” 
October, 1962) this one is aimed at 
a “middlebrow” audience. 

The 12 LP discs comprising the 
set contain (according to the litera¬ 
ture) some 200 excerpts from 24 
operettas, the names of which are 
listed for your guidance: 

“Die Fledermaus,” “A Night 
Venice,” “The Merry Widow,” 
Waltz Dream,” “Mademoiselle Mod 
iste,” “Babes 
Desert Song,” 

“Rose-Marie,” “Blossom Time,’ 
“The Student Prince,” ‘The Red 
Mill,” “Show Boat,” “The New 


while I was aware subsequently of 
some variation in general merit, I 
felt much happier with the overall 
standard of presentation, as I con¬ 
tinued to listen. In fact, it was quite 
exasperating to have continually to 
cut short one’s listening to the melo¬ 
dies which are so prolific in the 
album. 

Produced for “Reader’s Digest” by 
RCA, the discs come out of their 
envelopes spotlessly clean, and play 
In with no trace of surface noise. 

A The recording level and general 
t balance conform to current quality 
in Toyland.” “The standards and my sampling of sundry 
Naughty Marietta.” outer, centre or inner tracks failed to 
reveal any sign of distortion. This 
remark applies to the stereo set re¬ 
viewed and there is no reason to be- 


Moon,” “Porgy and Bess,” “The Vag- lieve that it would be otherwise with 
abond King,” “Roberta,” “Song Of the mono version. 


Gypsy Baron, M 
“Countess Maritza,” “The Chocolate 
Soldier,” “White Horse Inn,” “Bitter 
Sweet” and “No, No, Nanette.” 

While the music and lyrics will 


One impression I did gain from the 
sampling was that there was a varia¬ 
tion in the degree to which the stereo 
facility had been used. Spread and 
separation seemed to be more evident 


already be fairly well known to many in some segments than in others, 
potential buyers of the album, any But let’s be realistic. In records 
gaps will be well filled by the excel- costing almost £3 apiece it is not un¬ 


lent booklet that accompanies th e set. 
Comprising 32 12 x 12in pages, it 
gives a brief background history of 
each operetta and sufficient story out¬ 
line to orientate the selected excerpts. 


reasonable to quibble about the finer 
points. But at a figure of £15/18/6 
for 12 LPs, complete with booklet 
and packaged in an attractive album, 
these represent an excellent invest- 
This, in addition to the titles, the ment in many hours of pleasurable 
cast, typical scenes from Broadway listening. (W.N.W.) 


j i cast, 

1 I*#*#**. 


characteristics we have come to expect 
from 35mm. originals—low noise, low 
distortion and good dynamic range. But 
while it is good, even by modern stand¬ 
ards, I didn’t feel that this disc has quite 
the impact of some of the others I have 
heard using the same process. The bril¬ 
liant highs leave at least an impression 
of a somewhat “empty” “middle,” while 
I feel that better use could have been 
made of the stereo facility. 

But don’t get me wrong. Notwith¬ 
standing the remarks, the quality is away 
above average. 

Musically, the presentation has plenty 
of spirit, with excellent diction through¬ 
out, though I would have liked a bit 
more “body,” here and there, to balance 
the forward solo voices. 

The songs, all from Broadway shows, 
include: “Get Me To The Church On 
Time,” “My Favourite Things,” 
“America,” “Doin’ What Comes Natur¬ 
ally,” “Seventy Six Trombones,” “Getting 
To Know You,” “Nothing Like A 


Dame,” “Sound Of Music,” “Oklahoma,” 
“Wouldn’t It Be Loverly” and “Gee 
Officer Krupke.” 

In short, well worth hearing. (W.N.W.) 

★ ★ ★ 

OUR MAN IN LONDON — MELA- 
CHRINO. The Melachrino Strings 
and Orchestra. Produced by Ethel 
Gabriel. Stereo, RCA SL-101438. 

Whether or not it is appropriate to 
describe George Melachrino, on the 
jacket, as the man who “practically in¬ 
vented mood music” much of what he 
offers here could qualify in the class. 
With lush arrangements and a liberal 
helping of “singing strings,” Melachrino 
presents two sides devoted respectively 
to the two sides of the Atlantic. 

From one side comes “Greensleeves” 
and “Foggy Day,” “Nightingale Sang In 
Berkely Square,” “Sally In Our Alley” 
and “White Cliffs Of Dover,” “Waltz 
Medley and “Roses Of Picardy.” 

(Continued on page 99) 
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CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 

LIVING 

wwAMwmm s o U N D 

14 VALVE HI-FI STEREOGRAM CHASSIS 

Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain /Iff'/ 

dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit and JL O / *■ F.O.R. 

two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. # ' 

Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts). Frequency 
response of amplifier 40 to 15,000 cycles. 

ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD" 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 

Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDERS 


10 VALVE HI-FI STEREOGRAM CHASSIS 

Complete stereo unit comprising dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with _ - _ - _ m . 

tone controls and two Mullard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR VZj.*| / I / m F.O.R. 

speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. •*-**/ 

COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 


A COMPLETE HI-FI STEREO 
SYSTEM FOR ONLY 


59 


GNS. F.O.R. 


UNIT STEREO PAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNER 

(Amplifier-tuner incorporated in same case.) 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

— SPECIFICATIONS — 

• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 550to 
1,600 KC. 

• Valves 4 6GW8— 12AU7—1 6N8—1 6AN7-—1 EM84—2 INI763 Recti¬ 
fiers. 

• Supplied in self-contained case finished in beige, hammertone, with black 
and gold control panel with matching knobs. 

• Switching and input facilities for pick-up—radio, F.M. Tuner and Tape 

* Recorder. 

• FULLY GUARANTEED 

PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
_ FREQUENCY RESPONSE OF 40 TO 12,000 CYCLES _ 

Cl assie R adio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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IN HI-FI TAPE RECORDERS 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 


42 gns. 


INCLUDED IN PRICE: 
1—Reel of Tape. 1 — 
Empty spool. 1—Acos 
MIC40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED 


FREQ. RESPONSE: 

40 —20 oootps at 7'a i.p.s. 

40—12,000cps at i s « i.p.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH BUT¬ 
TONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

A AUTOMATIC STOP (optional 
extra). 

Tape speeds within plus or 
Size: 17’ 4 x 13* 4 x 7’ 4 in. 

Price 

Dynamic microphone, freq. resp. 


• TAPE POSITION INDICA¬ 
TOR. 

WOW AND FLUTTER: 
Better than .15% at 7*a i.p.s. 
Better than .2% at 3’ 4 i.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS, 6 x 4in. 

A 4W OUTPUT. 

A SEPARATE TREBLE AND 
BASS. 

A MONITORING. 

A P.A. FACILITIES. 

A STEREO OUTPUT, 
minus 1 % of stated speeds. 
Weight: 32lb including lid. 

92 gns. 

. 80-12.000cps extra £5/15/. 


Radio 


MODEL TR5 


Price 


STEREOPHONIC TAPE RECORDER 

for only £109-10-0 

can be purchased as two separate units: 

THE MODEL TR 3-4. £80 


and 


THE MODEL TA1 AMPLIFIER £29 10 0 

Both units self contained and can be used together or independently. Only one P.M.G. type plug connection required 
between your Tape Recorder and TAI Amplifier. Some of the advantages of this arrangement: reduced weight (you can 
carry them as two separate units), flexibility of operation (independent recording of two channels to enable you to get 
special effects). Can be used as 4-track Mono recorder, two independent recording level Indicators, etc. Get your TR3-4 
4-tr*ck recorder first, ready to take the TAI Amplifier, to give you the kind of enjoyment only STEREO can give you. 


MODEL TR3 and TR3-4 


Incorporating the latest Collaro "STUDIO" Deck. 

LOOK AT THESE FEATURES: 

FREQUENCY RESPONSE, plus or minus 3db. 

40-14000cps at 7V’/sec. SO-IOOOOcps at 3 s 4 ”/sec. 
60-3800cps at IV'/sec. 

A Six valve amp. A 2 speakers a Switched negative feedback 
equalising for each speed A Output corrected to C.C.I.R. standard 
A Signal to noise ratio better than 45db a 4W cutout A Super 
imposing A Monitoring through speaker whilst recording A Separate 
treble and bass. 


A Takes 7in spools and lid on. 
A 3 motors. 

A Fast forward and rewind 1200 
feet in 65 sec. 


A Tape measuring and calibrat¬ 
ing device. 

A Weight 291b. , 

A Light piano key controls. 

A Valves EF86, 12AT7, 6AQ5. 
6BQS, EM84. 6AU6. 


A Pause control. 

COMPLETE RECORDER with mike 
TR3 two track, £72/9/.. TR3-4, four track, £80 

All Recorders Fully Guaranteed 


MODEL TAI ALX. AMPLIFIER 


# pj 

0 0 


This Tape Recorder Amplifier, which you can attach to your TR3-4 
or TR6 recorder will enable you to record and play stereophonic 
sound. Its performance, controls, valves, etc., are identical to the 
amp. of your TR3-4 or TR6 Tape Recorder. 

Price £29-10-0 

without speaker. 

12in Speaker in portable cabinet £9/10/- extra. 


MODEL TR6 


Incorporating the famous "TRUVOX" tapedecks 

The Model TRS is the latest addition to the range of classic Tape 
Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price. 92 Gns. mislead you. This re 
corder is equal to many others selling over £200. The “Truvox” 
tape decks have proved themselves to be among the best overseas. 
Built to last a lifetime, latest “Miniflux ’ four-track heads, tropic- 
alised to suit all climatic conditions. 


LOOK AND 

Built in MIXER, a must for 
him enthusiasts. 

2 speakers, for extended bass 
response. 

Superimposing. 

Monitoring. 

3W output. 

Response 40-10,OOOcps. 

Fast forward and rewind. 

Magic eye level indicator. 


COMPARE! 

A Provision for Mic. and Radio 
P.U. inputs ext. speaker and 
ext. Amp. outputs. 

• Tone control. 

A Speed 3* 4 in/sec. over 3 hours 
recording. 

A Weight 191b. 

A Can be used as P.U. ampli¬ 
fier. 


Classic 
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Just arrived! Latest shipment! 
Swedish Luxor Stereo Recorder 


LUXOR STERE0.'4th DIMENSIONAL’SOUND 


Put yourself ‘with’ the sound. Right there with rich sound moving around you. Only 
with Stereo can you gain this thrilling “4th dimensional sound”. And nowhere else 
in Sydney can you buy a full stereo tape recorder for only £129/12/-. The Luxor 
stereo tape recorder. 

The Luxor has features that you would only expect in a machine priced at at least 
£180. • 4 tracks, 7" spools up to 16 hours’ playing time. • Twin magic eyes and 
special “Joystick” controls to give complete command of the machine, simply. • Plays 
and records both stereo and mono. • Sturdy, stylish cabinet with built-in speakers 
giving that exciting “fifth row centre seat” sound. Only Magnetic Sound could sell 
such a competent stereo machine for only £129/12/-, for, you see. Magnetic Sound 
of 387 George St., and NOW South Pacific Building, Restwell St., Bankstown are the 
leading tape recorder specialists in Australia. 

Bring in your present machine and receive Sydney’s highest trade-in allowances on 
this stereo machine. The terms are very reasonable! Come into either of Magnetic 
Sound's stores for an obligation-free demonstration. 


7tlaquetwSound 

uimirTr 


387 GEORGE ST., BX3371,2 doors from Kodak 
South Pacific Building, Restweii St., Bankstown 
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VARIETY FARE - Cont. 

From the other hemisphere comes 
“Small World,” “Beautiful Dreamer” and 
“Moon River,” “Starlight,” Tennessee 
Waltz,” “Body And Soul,” and “The 
Haunted Ballroom.” 

Welt up to normal recording stand¬ 
ards, this will appeal to those with an 
ear for romantic sound, in general, and 
massed strings in particular. (W.N.W.) 

★ ★ ★ 

WARM AND TENDER. The Three 
Suns. Produced by Nevins-Kirshner, 
arranged and conducted by Charles 
Albertlne. Mono, RCA L-101433. 

The jacket notes point out that the 
Three Suns are a group who have done 
a long string of recordings for RCA. a 
group whose basic instruments are a 
Hammond organ, accordian and guitar. 
To these they add other instruments as 
many and as varied as the music seems 
to demand. In this case, the “additions” 
include a dozen violins, four cellos, an 
extra guitar, an extra electronic organ 
and a harpsichord — surely a case of 
the tail wagging the dog! 

Be that as it may, however, the 
arrangements are varied and effective 
and the group works together in fine 
style. The pattern of sound they weave 
is rhythmic and melodic—a good choice 
for dining or relaxing. 

The list of titles runs as follows: 
“There Goes My Heart,” “Fly Me To 
The Moon,” “Unchained Melody,” “Love 
Is Like A Violin,” “Just Say I Love 
Her,” “Warm And Tender,” “Poor 
Butterfly,” “Portofino Amour,” “I’m 
Always Chasing Rainbows,” “C’est Si 
Bon,” “The Lamp Is Low,” and “A 
Touch Of Tenderness.” 

The sound is clean, well balanced and 
free from surface or background noise. 
(W.N.W.) 

★ ★ ★ 

PRESENTING REGINALD DIXON, 
playing the Wurlitzer Organ at the 
Blackpool Tower Ballroom. Stereo, 
Columbia SCXO 3442. (Also avail- 
able in mono.) 

Back in the early thirties, as a teen¬ 
ager, I used to have a tremendous 
respect for Reginald Dixon as a theatre 
organist and some of his records from 
that period are still tucked away amongst 
my old 78s. 

With the release of this new stereo 
LP, I naturally wondered how this some¬ 
what nostalgic memory would fare, but 
any fears of a let-down were soon proved 
groundless. While I am less enamoured 
nowadays of the sound of the “Mighty 
Wurlitzer,” there is not the slightest 
doubt about the ability of Reginald 
Dixon as an exponent of the instrument. 
There have been—and still are— plenty 
of organists who can play the Wurlitzer 
acceptably but few who give the impres¬ 
sion of being completely its master. 

Reginald Dixon is one of the few; 
George Wright is another. 

Included in the titles are “South Ram¬ 
part St. Parade,” “Nights Of Gladness,” 
“La Comparsita,” “Holiday For Strings,” 
“Londonerry Air,” “Bugle Call Rag,” 
“Thunder and Lightning Polka,” Gold 
and Silver Waltz,” “South American 
Joe,” “Forgotten Dreams,” “Chicken 
Reel” and “El Cumbanchero.” 

Technically the recording is good, with 
no apparent noise or distortion. To try 
to go further and rate it in terms of 
“definition” and “transparency” would, I 
fear, be rather fatuous; with lots of tabs 
down and played at the speed of which 
Dixon is capable, there is nothing very 
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transparent, to begin with, about the 
massive sound of an acoustic Wurlitzer. 

Sufficient to say that the record is a 
“must” for the not inconsiderable num¬ 
ber of popular organ fans in Australia. 
(W.N.W.) 

* ★ ★ 

SONGS OF LOVE. Jesse Crawford at 
the Pipe Organ. The Music of Sig¬ 
mund Romberg, Mono, Festival 
FL-30,995. 

Hard on the heels of the Reginald 
Dixon LP reviewed above came this one 
from another big-name Wurlitzer organ¬ 
ist of the same era—Jesse Crawford. 

And the kind of music he plays here 
is the kind for which I best remember 
him—romantic, tuneful, easy on the ear 
—with a prominent melodic line against 
firm bass from the pedals. 

His whole presentation is, in fact, just 
the reverse of the keyboard gymnastics 
of Reginald Dixon. 

Romberg compositions included are: 
“Songs Of Love,” “I Built A Dream One 
Day,” “Serenade,” “The Desert Song,” 
“Deep In My Heart, Dear,” “One 
Alone,” “One Kiss,” “Silver Moon,” 
“Lover Come Back To Me,” “When I 
Grow Too Old To Dream,” “Wilt You 
Remember” and “Softly As In The 
Morning Sunrise.” 

This disc, too, is cleanly recorded and 
a good one for popular organ enthusi¬ 
asts. While it lacks the virtuosity and 
zip of “Presenting Reginald Dixon” it 
emphasises the traditional Wurlitzer in 
another mood—tuneful and romantic. 
(W.N.W.) 

★ ★ ★ 

RHYTHM IN ORBIT. Ferrante and 
Teicher. Mono, AMPAR 
ML-30,945. 

Ferrante and Teicher, entertainers on 
stage and U.S. television, are clowns, 
but with a difference. They do their 
clowning on and around two Steinway 
Grands 

However, any resemblance between 
Steinway sound and what Ferrante and 
Teicher produce is purely accidental. 
Most of the time they are sweeping, 
plucking and bashing the strings directly, 
or producing honky-tonk sound by one 
or other of their “modifications.” There¬ 
fore, while one can form only a tentative 
opinion of their pianistic ability, there 
is no doubt about their collective senses 
of rhythm and humour. In fact, therein 
lies the whole point of their presenta- 
tion. 

The tunes which, incidentally, remain 
recognisable, include: “I Got Rhythm,” 
“Merry Widow Waltz,” “Chopsticks Cha 
Cha,” “The Last Time I Saw Paris,” 
“In The Rain,” “Bye Bye Blues,” “Love,” 
“Hurdy Gurdy,” “The Continental,” 
“Ain’t Misbehavin,” “S’Wonderful” and 
“Busman’s Holiday.” 

Technically, the sound is O.K., but 
the tracks swing rather badly, particu¬ 
larly on side 2. On anything else, this 
would probably be painfully evident; on 
honky-tonk piano, with Ferrante and 
Teicher embellishments, you don’t even 
notice it. (W.N.W.) 

★ ★ ★ 

ITS A SQUARE WORLD. Michael 
Bentine, Comedian. Mono, Parlo- 
phone PMCO-1179. 

Michael Bentine, a new name in this 
country, has a considerable talent for 
vocal mimicry. Viewed directly on 
stage, it would be entertaining merely 
to hear so many voices emanating from 
the one set of vocal chords. 

On record, however, where there is 
no visual impact, a listener who can’t 
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record players, record changers and tape recorders are designed and engineered to fulfil the highest 
standards of reproduction, and they are justly regarded throughout the world as the finest products 
in their class. Whatever your particular desires may be, there is a superb DUAL unit for you: 


DUAL TG12SK: Stereo Tape Recorder. Complete 4-track stereo 
system with 2 detachable speakers and twin channel 
amplifier. 3 speeds, tape counter, dubbing key, 
push-button tone controls, tope reels up to 7in. 
diameter, frequency range 40-20,000 c.p.s. at 7iin. 
per sec. Total weight, including speakers, 321b. 
Complete with Dynamic Microphone. £245/19/9 

Deck only, with primary electronics. £144/6/3 
DUAL 1006A: Precision turntable of professional studio quality, 
powerful 4-polo motor, adjustable stylus pressure, 
built-in stylus pressure gauge, stereo/mono switch, 
heavy 11 in. turntable—available with crystal cart¬ 
ridge, magnetic cartridge and built-in preamplifier. 

From £43/16/- 

Write for details 


DUAL 300A: Four-speed player, automatic drive wheel disengage¬ 
ment, turntable brake, tone arm lock, separate 
muting switches for both stereo channels. £22 

DUAL 300B: Your companion outdoors! All the fine quality of 
the DUAL 300A is found in this battery-operated 
turntable. £23/5/- 

DUAL 1007A: Automatic stereo changer, pushbutton-operated 
START, STOP and REPEAT, self-stabilising change 
spindle, turnover-type crystql cartridge. £26/15/- 

DUAL 1008A: Universal record changer with engineering details of 
the DUAL 1007A plus the ability to intermix records 
of all sixes. £31/18/- 
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automatically supply his own mental 
image of the artist, must depend that 
much more heavily on the scripting. 
But, on the credit side, Bentine on 
record does have the support of a con¬ 
glomeration of sound effects rather 
reminiscent of a Goon Show. 

The tracks are all send-ups of the 
British-European scene and many of 
them are good for a laugh. But, in 
others, the laugh just doesn’t come, 
unless you’re a sitter for Goonish noises. 
Or perhaps it’s just this reviewer’s remote¬ 
ness from the situations depicted 

This is one about which you’ll have 
to make up your own minds. (W.N.W.) 

POPULAR JAZZ 

WORLD OF TRAD. Terry Lightfoct 
and his New Orleans Jazzmen. 
World Record Club, Mono. 8034. 

The word “Trad” was coined, probably 
by some disc jockey, to describe the 
traditional form of New Orleans dixie¬ 
land jazz. The dixieland idiom has, 
under the ’Trad” label, arrived at a tre- 
menous peak of popularity in England 
over recent years and, it seems, is head¬ 
ing for a similar revival of interest in this 
country. The fact that it took a catch¬ 
word, once again, to popularise this, the 
oldest form of American jazz, is one of 
the pecularities of the music business. 

Although there are now many “just- 
so-so” groups ready to jump on the Trad 
bandwagon it is rather pleasing to report 
that the Terry Lightfoot group is not one 
of these. They are, instead, a well in¬ 
tegrated group who play with a genuine 
style developed within the framework of 
traditional New Orleans Jazz. 

Although the mainstay of their per¬ 
formances is their ensemble improvisa¬ 
tion they are, none the less, individually 
fine musicians and prove this in the many 
fine solos scattered throughout the disc. 
Particularly pleasing was the banjo play¬ 
ing of Wayne Chandler, the trumpet of 
Alan Elsdon (who reminds me very much 
of Wild Bill), and, of course, the swing¬ 
ing clarinet of their leader, Terry Light- 
foot. 

Technically the disc is very good and 
at the price it is offered by the World 
Record Club it would hardly seem a 
record the ardent jazz enthusiast could 
afford to pass up. (K.W.J.) 

★ ★ ★ 

ALL TIME JAZZ GREATS. Re-record- 
ings of Tommy Dorsey, Johnny 
Mercer, Joe Venuti, Jack Teagarden, 
Hoagy Carmichael and Bing Crosby 
with the original Rhythm Boys, 
Harry Barris and A1 Rinker, Festi¬ 
val, Mono. ML-30,972. 

The label of “All Time Jazz Greats” 
probably sounds a little pretentious but, 
in the case of this record, I feel it is not 
out of place and is even well deserved. 
There are probably few people who are 
not familiar with at least some of the 
great names appearing on the disc, since 
most of them have well and truly made 
their mark in music over the past 30 
years or more. 

The two possible exceptions to this 
would be Harry Barris and A1 Rinker. 
These two, together with Bing Crosby, 
were members of the original “Rhythm 
Boys,” a group which sang with Paul 
Whiteman’s band in the early twenties. 
Whereas Bing went on to sing his way to 
fame, these two (Barris and Rinker) more 
or less dropped into musical obscurity. 

The track in which the Rhythm Boys 

Radio, Television & Hobbies, June, 1963 


appear together again on this disc, 
“Mississippi Mud,” was taken from a 
recent Paul Whiteman show. There is an 
introduction by Paul Whiteman which, 
although a trifle long and overly senti¬ 
mental, makes interesting enough listen¬ 
ing, at least the first time through. 

Most of the numbers on the disc seem 
to have been chosen because they high¬ 
light or have particular significance in an 
individual performer’s career and they 
are as follows; “Jeepers Creepers” 
(Johnny Mercer), “Basin Street Blues” 
(Jack Teagarden), “It’s The Dreamer In 
Me” (Tommy Dorsey), “Washboard 
Blues” (Hoagy Carmichael), “The Night 
Is Young And You’re So Beautiful” 
(Tommy Dorsey), “How High The 
Moon” (Joe Venuti), “My Romance” 
(Tommy Dorsey), “Lazy River” (Jack 
Teagarden), “Christmas Night In Har¬ 
lem” (Johnny Mercer and Jack Tea- 
garden), “Lover” (Jack Teagarden), and 
“Mississippi Mud” (Bing Crosby, Harry 
Barris, A1 Rinker). 

Since most of the tracks are fairly 
recent recordings the quality is mostly 
good, although there are some slight 
exceptions. This is one of those record¬ 
ings which deserve a place in the library 
if only because of its historical signifi¬ 
cance but in fact it is musically excellent 
and for these reasons is a doubly good 
buy (K.W.J.) 

★ ★ ★ 


CABIN IN THE SKY . . . CURTIS 
FULLER with Orchestra arranged 
and conducted by Manny Albam. 
“The Prayer,” “Taking A Chance 
On Love,” “Cabin In The Sky,” 
“Old Ship Of Zion,” “Do What You 
Want To Do,” “Honey In The 
Honeycomb,” “Happiness Is A Thing 
Called Joe,” “Savannah,” “Love 
Turned The Light Out,” “In My 
Old Virginia Home,” “Love Me To¬ 
morrow,” ‘TThe Prayer.” Impulse, 
Mono. IL-30,893. 

This is one of those discs which I find 
somewhat difficult to evaluate. The 
Impulse label in general and Curtis 
Fuller in particular can usually be relied 
upon to produce a fine jazz sound but of 
this disc I am not so sure. 

The Broadway show “Cabin In The 
Sky” was an unusually provocative 
musical of vintage 1940 and the score 
has, to quote the jacket notes, “been 
close to an obsession of Curtis Fuller for 
several years.” Whether it has all been 
worth it I find hard to judge since, 
although the jacket notes wax lyrical 
about the musical content, I personally 
found the disc rather stodgy, slow and 
unimaginative. 

Whether this comment is justified is 
something you will have to judge for 
yourself but I would advise jazz enthusi¬ 
asts not to buy on name alone, but to 
listen to this one first. 

Technically the disc is fine and in line 
with the excellent stand maintained by 
Impulse on their previous releases. 


★ ★ ★ 

JAZZ GOES TO THE MOVIES. 
Manny Albam and his Orchestra. 
“Exodus,” “High Noon,” “Paris 
Blues,” “La Dolce Vita,” “Majority 
Of One,” “Green Leaves Of Sum¬ 
mer,” “The Guns Of Navarone,” 
“El Cid,” “Slowly.” Impulse, 
Mono. IL-30,988. 


In another review in these columns 
you will find me critical of some jazz 
on the Impulse label but with this disc, 
I am glad to say, they completely redeem 
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SYSTEM No. 7 
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1—Pioneer S.M.B. 160 
Stereo Tuner Amplifier. 

1— Labcraft 573V Record Player. 

2— G oodmans Axiette 8" 
Speakers. 

2—Column Speaker Cabinets. 

1—Equipment Cabinet. 

With Dual 1006/A instead of 
Labcraft 573V—£170.16.0. 


SYSTEM No. 8 


I—Pioneer S.M.B. 160 18W 

Stereo Tuner/Amplifier. 

1— Dual 1006/A Changer with 
Decca Deram Cartridge. 

2— G oodmans Axiom 10" 
Speakers. 

2—10" Speaker Cabinets. 

1—Equipment Cabinet with 
record storage. 

Labcraft 605 motor with All 
Balance Arm and Deram 
Cartridge can be supplied 
instead of Dual 1006/A. 


SYSTEM No. 9 


1--Pioneer S.M.G. 204 32W 

Stereo Tuner Amplifier. 

1—Labcraft 605 motor with All 
Balance Arm. 

1— Shure M33 Cartridge. 

2— Goodmans Triaxiom 10" 

2—10" Speaker Cabinets. 

1—Equipment Cabinet with 
record storage. 

With Pioneer S.M.Q. 300 40W 
Stereo Tuner Amplifier instead 
of S.M.G. 204. £278.5.2. 


SYSTEM No. 10 £382 


1—Quad Stereo Amplifier com¬ 
plete with Tuner. 

1— Dual 1006/A Changer/Player 
fitted with Shure M77 Mag¬ 
netic Cartridge. 

2— Goodmans Twin Axiom 10" 
Speakers. 

2—10" Speaker Cabinets. 

1—Special Equipment Cabinet. 

The above equipment and cabi¬ 
nets may be supplied separately 
if required. Let us quote you for 
your own combination; send for 
details of our Equipment Listing. 
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bias system gives amazing 
music reproduction at 11 IPS! 

R Frequency range from 30 to 
20,000 cycles! 

R Automatic tape stop! 

R Instant selection of any 
monaural or stereo track 
combination. 


N847 


Radio, Television & Hobbies, June, 1963 


SUPERB MUSIC 
REPRODUCTION 

at Wo INCHES PER SECOND! 


You must see and hear this 

recorder to appreciate the many 
advanced features it offers: 

The all-new 

Akai 


MAGNECORD A/ASIA LTD. 

158 CLARENCE STREET, SYDNEY. Telegrams: MAGNECORD, SYDNEY. 


See the all-new AKAI M7 

and ask for a demonstration at your 

nearest dealer or write for full details... 














































MASTERSOUND - SPECIAL OFFER 


themselves and well and truly live up to 
their claim of “the new wave in jazz.” 

If, to you, the tune “High Noon” 
means a nasal hillbilly chanting “dew 
nart forsek me oh my dollink” then I 
would suggest that, on this score alone, 
a listen to the disc would be well worth¬ 
while. And of equal interest could be 
the lovely, sensitive arrangement of 
“Green Leaves Of Summer” and exciting 
and imaginative “Exodus” and “Paris 
Blues.” 

In the jacket notes we are informed 
that the group of all-star musicians 
which Manny Albam used on this ses¬ 
sion were together for only the few 
hours which it took to make the record¬ 
ing, no previous rehearsals being felt 
necessary. If this is true than the sound 
achieved is quite remarkable. The group 
has the tightly knit yet musically free 
sound of a bunch of musicians who have 
been together a long time and are com¬ 
pletely familiar with each other’s styles 
and the conductor’s wishes. 

Technically the recording is also excel¬ 
lent and, with a wide dynamic range and 
some unusual effects, it could show up 
the capabilities of your hi-fi equipment 
quite well. (K.W.J.) 

★ ★ ★ 

DIXIELAND JAZZ, featuring Will 
Bradley and his Orchestra, plus 
Bobby Byrne and his Orchestra. 
“Muskrat Ramble,” “Basin Street 
Blues,” “When The Saints Go 
Marching In,” “South Rampart 
Street Parade,” “Way Down Yon¬ 
der In New Orleans,” “Jazz Me 
Blues,” “At The Jazz Band Ball,” 
“I’m Coming Virginia,” “Milen- 
burg Joys,” “Surrender Blues,” 
“Mandy, Make Up Your Mind.” 
Ampar “Grand Award,” Mono. 
ML-30,887. 

From the cover notes and the rather 
mixed bag of the personnel I rather 
imagine that this disc was made speci¬ 
fically to cash in on the current swing 
to popularity of the dixieland idiom. 
This is not to say that they play bad 
jazz; in fact, on the contrary, the music 
is excellent and some of the finest in 
this form that I have heard for some 
time. 

It is just that I deplore “current 
trends” in music. It seems to m e that 
a true “jazz loving” public could surely 
appreciate more than one facet of the 
art at a time. 

To the fore on this disc will be found 
such jazz stalwarts as Rex Stewart, 
Eddie Safranski, Peanuts Hucko, Lou 
Stein, Tri 8ger Alpert, Barry Galbraith, 
Bill Stegmeyer, Bud Freeman and Cliff 
Leeman. Most of these fellows cut their 
teeth on dixieland but many have, of 
late, turned to other forms of jazz which 
may be, to them, more personally re¬ 
warding. It seems a pity they should 
have to revert to former styles simply 
because their present ones are, at the 
moment, considered “non U.” 

Be that as it may th e record is, as 
previously mentioned, musically excel¬ 
lent and those interested in some polish¬ 
ed and swinging dixieland played by 
seasoned and polished performers would 
do well to give the disc a listen. As an 
added attraction the cover is a repro¬ 
duction of an original painting, “Jazz 
Band,” by David Stone Martin, the cele¬ 
brated American contemporary artist. 

Quality wise the disc is good, although 
there are one or two places where one 
could wish for a better balance between 
performers. (K.W.J.) 
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A golden opportunity to obtain a genuine 
high quality, custom assembled stereo 
system for many pounds less than normal 
cost. Only £85 complete (usually £96). 

PLAYER 

The famous Dual 1007/A player—fitted on compact 
platform (for shelf mounting, etc.). 

AMPLIFIER 

A compact 10 watt stereo amplifier with separate Bass, 
Treble and Balance controls. Switched inputs for Mono, 
Stereo, Radio and Tape. Response: 20-40,000 CPS 
sb 2 db. 

SPEAKERS 

Two ADI Mk. II Bookshelf speaker systems — just 
released with all the features of the original model, but 
now supplied in Queensland Maple veneer (unpolished) 
—or, if preferred, polished at £5 pair extra. 


^•Alternatively a handsome polished chairside equipment cabinet is avail¬ 
able to house player and amplifier—total system cost then being £100. 


MASTERSOUND sales pty.ltd. 

400 Kent Street, Sydney. BX 1527. Lido House, near Market St. 
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THE SHELF LIFE OF COMPONENTS 


is guaranteed by 



A Division of Ferris Industries Limited 



MOST OF THE COMPONENTS ON THE SHELF ARE 
THE RESPONSIBILITY OF THE SERVICE MAN 

If they deteriorate, he stands the loss. Not so with Tele¬ 
components reliable replacement parts. Your shelf stock IS 
OUR RESPONSIBILITY, covered by our guarantee against 
breakdown on installation. This claim costs us a lot in ex¬ 
pensive tropic proofing varnish, elaborate vacuum and dry¬ 
ing plant, plus Kraft condenser tissue, but almost nothing for 
reject and return costs! 


THESE ARE FACTS! 

% Only a genuine tropic proofing varnish 
vacuum impregnated into an oven dried 
winding withstands high voltage transient 
peaks associated with TV receiver circuits 
and effectively excludes all moisture en< 
countered in an averaqe Australian Sum¬ 
mer. 

• The only effective layer interleaving mat¬ 
erial in such cases is KRAFT CONDEN¬ 
SER TISSUE. Conventional glazed paper 
traps moisture, repels varnish and ionises 
freely — resulting in RF electrolysis and 
breakdown. 


Write for comprehensive 25 page Catalogue and Price List 

PTY. 752 PITTWATER RD, 
LTD. BROOKVALE, N.S.W. 

Telecomponents parts are arailable from . . . 


TELECOM PONENTS 


★ FERRIS BROS. PTY. LIMITED 

Sydney: 93-0221. Melbourne: 42-3141. Bris¬ 
bane: 56-0102. Newcastle: 61-5071. Wollon¬ 
gong: 2-1922. Canberra: 4-0325. Orange: 
5010. Wagga: 3011. Townsville: 3444. 
Rockhampton: 4041. 


★ TELECOMPONENTS WHOLESALERS 

SYDNEY: Universal Car Radios. 35-4356 and 74-2525 Annandale Whole¬ 
salers Pty. Ltd., 56-5446; Electronic Parts Pty. Ltd., 56-0425; Standard 
Components Pty. Ltd., 68-3254; General Accessories Pty. Ltd., 69-4701. 
NEWCASTLE: Martin de Launay Pty. Ltd., B4741. WOLLONGONG: Martin 
de Launay Pty. Ltd., 2-6020. MELBOURNE: Edmunds Bros. Pty. Ltd . 
FB3971; Radio Parts Pty. Ltd., FY1251. W.A.: Tedco Pty. Ltd.. 28-4921. 

S.A.: Woolard and Crabbe Ltd., 51-4713. TASMANIA: W. and G. Genders 
Pty. Ltd., Launceston, Devonport, Hobart, Burnie. 
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TRADE REVIEWS 

AND RELEASES 


NEW ANTENNAS FROM 
CHANNEL MASTER Pty. Ltd. 

Illustrated below are four new aerials which have recently been added to 
the wide range manufactured by Messrs Channel Master Pty. Ltd. These 
aerials, of composite Yagi design, have been termed the “Valiant” series 
by their makers. In order from the head of the column they are the 
model 638, model 636, model 635 and the model 1033. 


rr»HE model 638 has 8 elements in all 
A and functions as a 6-element Yagi on 
all high band channels and as a 3-element 
Yagi on the low bands, giving maximum 
performance on one low band channel 
(channel 2) and satisfactory coverage on 
adacent low band channels. Where de¬ 
sired, it may be stacked as a 2-bay unit for 
greater gain. 

The model 636 has a low band dipole 
and reflector for moderate gain on channel 
2 and functions as a 5-element twin driven 
Yagi for excellent results on high band 
channels. 

The last in the line is the model 
1033, a wide spaced 10-element Yagi de¬ 
signed primarily for deep fringe reception 
of channel 3 as a single, 2-bay or 4- 




Of Interest to technicians and others 
engaged in the repair or main¬ 
tenance of transistorised electronic 
equipment will be this new Tran¬ 
sistor Replacement Slide Rule re¬ 
cently released by Messrs AWV Pty. 

Ltd. 


TRANSISTOR GUIDE 
FROM A.W.V. 


ALTHOUGH most transistor characteris¬ 
tic manuals contain data on replacement 
types this, to the best of our knowledge, 
is the first time such information has been 
available in slide rule form in this country. 
The rule would be particularly handy to 
the technician with little time to spare since, 
by its use, the AWV transistor equivalent 
of the world’s principal transistor makes 
and types can be read in an instant. 

In all, the rule is a replacement guide to 
some 480 types of transistors and its com¬ 
pact size (9 x 4) inches means it can 
easily be carried in the top pocket of either 
shirt or dustcoat. 

In addition to replacement types the rule 
also gives abridged electrical characteristics 
of some 56 AWV transistors. These are; 
collector to base volts, collector current, 
dissipation at 26 degrees Centigrade, cur¬ 
rent transfer ratio, transistor power gain, 
frequency at which power gain is measured 
and frequency of cut-off. 

Copies of the rule are obtainable, free 
of charge, upon application in writing or 
direct to Messrs Amalgated Wireless Valve 
Co. Pty. Ltd. of 47 York Street, Sydney. 
Dealers and others requiring quantities of 
the rule should state their reasons in their 
application. (K..W.J.) 



bay stacked array. It could also be used 
in difficult local areas to achieve maximum 
antenna gain and ghost signal reaction 
and would be ideal as a master antenna for 
multiple and community TV systems. 

The forward gain of this antenna is given 
as 12db and front-to-back ratio as 11/1. 
The overall boom length is li wavelengths 
and elements are wide spaced and tapered 
in length to achieve maximum direc¬ 
tivity. Correct 300-ohm inpedance is achiev¬ 
ed with a 3 conductor folded (Z match) 
regardless of whether used as a single or 
stacked array. 

Of special interest to countrymen and 
others with 32,110 or 240 volt DC supplies 
will be Channel Master’s release of a new 
DC operated automatic rotator to be known 
as the model 9524DC. Designed for use 
in conjunction with high directivity aerials 
such as the Channel Master “Crossfire” 
the new rotator will operate direct on the 
line from 32-volt ’home lighting plants or 
through a special ballast from 110 and 
240-volt DC supplies. 

The retail prices (incl. tax) are; model 
538—£6/15/0, model 636—£6/10/0, model 
635 — £5/0/0, model 1033 — £20/0/0. 
The rotator is £45/0/0 complete. Any fur¬ 
ther enquiries should be directed to the 
manufacturers, Messrs Channel Master Pty. 
Ltd. of 752 Pittwater Road, Brookvale, 
N.S.W. (K.W.J.) 


BOYT’S 

RADIO & ELECTRICAL 
PTY. LTD. 



TUBULAR EXTENSION 
SPEAKER 

For use with Transistor Radios 
this speaker gives your transistor 
Tonal qualities of a cabinet 
Radio for just— 

£ 2 / 8 /- 


JUNIOR MIKE AND 
LOUDSPEAKER 

The ideal children's 
gift which will give 
entertainment as well 
as education, it 
is battery-opera- 

iiiiyin. I and ha * a 

'MllttU' I 50ft. extension. 

£4/19/6 




AGHER BINOCULARS 

Centre Focussing Prismatic 
Binoculars at prices ranging 
from £7/19/8 for 6 x 30 
to £13/19/6 for 12 x 50 


Showrooms; 

92 Burlington St. # 
Crows Nest. 

Phone 92-6161-2-3. 

3 Barlow Street, Sydney. 

Phone 61-2323 
39 Pacific Pde., Dee Why. 
Phone 98-8555 
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ELECTRONICS 


division of Electron Tube Distributors Pty. Ltd. 

3A WELLINGTON STREET, 

PRAHAN, S.I., VICTORIA PHONE 51.6362 

Also at Sydney. Phone MA4006. 


TRADE—Cent. 

LIGHT CONTROL 
FROM AMPLION 

Messrs Amplion (A/asia) Pty. Ltd. 
announce the release of a new 
lighting control unit, illustrated 
below, designed specifically for use 
with a TV viewing light or for 
control of a children’s night light. 


'T'O be known as the “Dim-A-Lite Control 
Box,” the unit is attractively packaged 
in a small polished wood box (4± x 5 x 
2$ inches) with white plastic front and 
rear panels. Incandescent lamps not exceed* 
ing 75 watts can be controlled to full, half, 
quarter and low (1/10 of full) brilliance. 

In use, the control box is simply plugged 
into a 240-volt outlet and the lamp to be 
controlled is plugged into a three-pin socket 
mounted at the rear of the box. For the 
technically minded, the circuit is simply a 
tapped inductance and a four positiop 
switch so arranged that, by inserting the 
required amount of inductance in series 
with the lamp, the voltage on the lamp is 
reduced to the required brilliance. 

For TV viewing, the box could be placed 
alongside the viewer’s chair for remote 
adjustment of room illumination to a com¬ 
fortable level. Used as a children’s or other 
form of night light, the light obtainable 
from a 75-watt lamp with the control set 
to its lowest position is just sufficient for 
objects in a room to be distinguished with 
ease, but not high enough to disturb light 
sleepers. It has been calculated that the 
cost of running a light in this condition 
for 10 hours a night, every night of the 
year, would be approximately 1/6. 

The retail price of the unit is given as 
£5/9/6 (incl. tax) and any further inquiries 
should be directed to the manufacturers, 
Messrs Amplion (A/asia) Pty. Ltd., of 29 
Major’s Bay Road, Concord, N.S.W. 
(K.W.J.) 

PYE ANNOUNCE 
NEW AGREEMENT 

T)YE of Cambridge announce that a 10- 
year agreement has been concluded be¬ 
tween Pye Telecommunications Ltd. and 
the Aircraft Radio Corporation of Boon- 
ton, New Jersey, under which the Aircraft 
Radio Corporation will market Pye com¬ 
munications products throughout the U.S.A. 

A wide range of communication products 
is to be marketed and great emphasis is 
being placed on the new range of fully 
transistorised mobile radiotelephone equip¬ 
ment now being introduced by Pye in world 
markets. 

The Aircraft Radio Corporation, which 
is a subsidiary of the Cessna Aircraft Com¬ 
pany. was a pioneer of airborne radio com¬ 
munication and navigation equipment and 
has a long-standing reputation for high 
quality aircraft electronic equipment. 
A.R.C.’s already extensive sales and service 
facilities in the U.S.A. are being augmented 
to provide nation-wijie distribution of Pye 
radiotelephone products. 

Under the agreement Pye have recip¬ 
rocal rights to manufacture and sell A.R.C. 
airborne products. 


LAFAYETTE Professional Quality 

AMATEUR COMMUNICATIONS RECEIVER 

. 


WIRED 

£84'i5'. SA1 :a cL TAx 

or small deposit and 
easy terms. 


• 8 TUBES PLUS RECTIFIER TUBE 

• TUNES 550 KCS TO 30 MCS IN FOUR 
BANDS (includes Broadcast Band). 

• 1 RF + 2 IF STAGES FOR NIGH GAIN 
RECEPTION. 

• EASY-TO-READ, ILLUMINATED, 

SLIDE RULE DIAL 

• BUILT-IN Q-MULTIPLIER FOR CROWDED 
PHONE OPERATION. 

• ANTENNA TRIMMER FOR OPTIMUM 
PERFORMANCE ON ALL BANDS. 

• CALIBRATED ELECTRICAL BANDSPREAD 

ON AMATEUR BANDS 80 THRU 10 METRES. 

• 0-100 LOGGING SCALE FOR SWl'S. 

• EFFECTIVE AUTOMATIC NOISE LIMITER. 

• AVC MVC SELECTOR ON FRONT PANEL. 

• STABLE OSCILLATOR AND BF0 FOR CLEAR 
CW AND SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

Outstanding Bandspread, Selectivity with a 
built-in Q-multiplier, and Sensitivity combine 
to make the LAFAYETTE HE-30 one of the 
best general coverage bandspread receivers 
ever priced below £150. Designed for to¬ 
day’s crowded amateur bands and the dis¬ 
cerning Short Wave Listener thousands of 
HE-30’s in use throughout the world testify 
to its superior performance. 

TUBES—6BA6 RF Amplifier, 6BE6 Mixer, 
6BE6 Oscillator, 6AV6 Q-multiplier/BFO, 2 
x 6BA6 IF Amplifier, 6AV6 Detector/AF 
Amplifier/ANL, 6AQ5 Audio Output, 5Y3 
Rectifier. 

MAINS SUPPLY—220-240 volts AC, 50 cps, 
50 watts. 


RECEIVER 

SPEAKER-MATE HE-48 

SPECIAL 3x5 speaker in hand¬ 
somely styled cabinet to match 
HE-30. Gives clean audio re¬ 
sponse. 8 ohms. 

TRADE-INS . . . 

WRITE FOR OUR OFFER 

FOR IMMEDIATE DELIVERY 
ANYWHERE SEND CHEQUE 
WITH ORDER. 

PHONE , WRITE OR CALL 
FOR DETAILED INFORMA¬ 
TION. 



















THE FERROGRAPH RECORDER HAS 
MANY NEW FEATURES 



Illustrated above is the latest Ferrograph recorder, model 5A/N, which 
was submitted for testing and review by the Australian agents for Ferro¬ 
graph, Messrs Tape Recorders Pty. Ltd., of 60 Clarence Street, Sydney. 


rnHIS new instrument is the first in a 
A series of Ferrograph recorders having a 
modified capstan/flywheel assembly whereby 
the specifications are enhanced in certainly 
important respects, notably wow and flutter 
and extended frequency response. 

In addition to the modified capstan 
assembly the following new features have 
been incorporated: Record pre-emphasis and 
playback equalisation are controlled by a 
switch on the amplifier front panel, which is 
electrically interlocked with the speed 
change lever on the tape deck; two erase 
links are fitted, one disconnecting both bias 
and erase supplies, while the other dis¬ 
connects the erase supply only; it is now 
possible to switch direct from “wind on” 
to “wind back” and vice versa, without 
stopping the instrument; in the “record” 
position the internal speaker may be 
switched on or off by means of a switch 
on the amplifier panel, to permit monitor¬ 
ing of the input signal. 

In addition to these new features the fol¬ 
lowing regular Ferrograph features have 
been maintained: Main drive motor resili¬ 
ent ly mounted for quiet operation; single 
screw azimuth adjustment of the record/ 
playback head; recording level meter using 
circuit of unique design to bring transients 
into proper relativity; head cover is a one- 
piece moulding, hinged for easy tape load¬ 
ing; separate tone controls are incorporated 
for bass and treble cut; tropical treatment 
given to all windings, motors and compon¬ 
ents to withstand abnormal conditions of 
heat and humidity; brief stop (pause con¬ 
trol) is standard fitting; turns counter is 
gear-driven and accurate to a single turn; 
auto-stop switch instantly cuts off motor 
drive when spool is empty or tape breaks 
during recording and playback; output 
arrangements include socket for external 
15 ohms loudspeaker and alternative pro¬ 
vision for taking equalised output from the 
playback head into an external amplifier. 

General specifications of the instrument 
are: Recording medium—standard |in 

plastic tape with coating inside; track with 
0.1 in, displaced to one edge, two tracks; 
nominal tape speeds—3f, 7± plus or minus 
2%; long-term speed stability—(for 50- 

Rmt i*T. 7'^ a 3.!-i h i-i t a *? ‘Qh .It 


cycle mains input) better than 0.5%; 
“wow” and flutter—(as change in tape 
velocity) less than 0.16% at 7|in per sec; 
rewind time—approximately 1 minute for 
full 8£in dia. reel; frequency response— 
3fin per sec. 40-10,000 cps plus or minus 
3db and 7£in per sec. 40-15,000 cps plus 
or minus 3db; input levels for full depth 
recording—input 1, 3m V and input 2, 
150mV; signal-to-noise ratio, in the range 
200 cps to 15Kc, better than 50db and 
unweighted, including hum, 45db; power 
consumption—110 watts; working voltages 
—200/250 v. AC at 50 c.p.s or 110/130 v. 
AC. 60c.p.s. (50c.p.s. to order); output sock¬ 
et—2£ watts into 15 ohms (alternative high 
impedance output: 0.1 megohm, 0.75v.); in¬ 
put impedances—input 1; 1 megohm and 
inpm 2 : 80K/ohms: overall dimensions — 
18£ x 17i x 9$ inches; net weight—501bs. 

Of these specifications the figures which 
differ from those of previous models are 
the wow and flutter, frequency response 
and signal-to-noise ratio. 

Tested in our laboratory the instrument 
performed to all specifications, provided a 
good quality tape was used and the input 
level maintained at the correct low level 
specified by the makers in their instruction 
manual. Mechanically the unit is as easy 
to operate and as positive in its actipn as 
is usual for Ferrograph and the new instant 
change from “wind on” to “wind back” 
proved particularly effective when locating 
an exact position on the tape. 

Certainly at £210/18/9 (incl. tax) the 
instrument is not cheap but Ferrograph have 
never aimed at the “popular” recording 
market but have rather concentrated on the 
commercial, professional and scientific 
fields of the art. Historically it is interesting 
to note that they were the first company 
to produce a tape recorder wholly designed 
and manufactured in Britain and that many 
features which they pioneered have become 
accepted as standard practice throughout 
the world and embodied in the design of 
others. 

The instrument we tested was made avail¬ 
able by Messrs Tape Recorders Pty. Ltd. 
and any further inquiries should be directed 
to that company. (K..W.J.) 


BATMAN 

BARGAINS 

Used and Guaranteed 
unless otherwise stated 


AMPLIFIERS 



Fisher 600 Stereo FM-AM 
Tuner, 20-25,000 c.p.s. 
Ultra in Hi-Fi. 

£290 

Leak Stereo 20 with point 
one pre-amp. 

£99/10/. 

Quad II Mono. 

£69/10/- 

Leak TL10 with point-one 
pre-amp . 

£43 

Aegis 6/88 Stereo. 

£47/10/- 

Mullard 20 watt ... .. 

£35 

Maton 30 watt Guitar, 
Tremolo. 

£75 

Tuner, 3-valve. 

£12/10/- 


TAPE RECORDERS 



Truvox RE 19 2-speed .... £65 

Philips 3-speed, 2-track.. .. 89gns. 

Philips 4-track. 69gns. 

Pye UG7 2-speed. £55 

Alba 2-track (new). £47/10/- 

Walter 2-track .. .... .. £35 

AIWA Transistor. £33 

Clarion transistor.£27/10/* 

Grundig TK.I .... 55 gns. 

Mlny Transistor. £17/10/- 

AW A 2-track . £32/10/- 


PLAYBACK EQUIPMENT 



Baker 8in. Speaker. £8/10/- 

Wharfedale W10 FSB .. .. £16/10/- 

Wharfedale Super 8 FS .. £8/10/- 

Wharfedale Super 3 HF .. £6 

Goodman Audiom 50 .. .. £11/10/- 

Thorens T/Table. £10 

Leak Mono Pick-up .. .. £10 

Stentorian 1016 HF .. .. £7/10/- 

Collaro 4-speed Transcrip¬ 
tion T/tabie.. .. .. ... .. £15/2/- 

Audio Empire Stereo Tone 

Arm. £20 

Ortofon Stereo Pick-up . . £32/10/- 
Decca FFSS Stereo Pick-up £22/10/- 
Ortofon Mono Pick-up .. £10/10/- 

Commonwealth Electronics 
3-speed Trans. T/Table .. £20 


WANTED TO BEY 

All Above Unite, ALSO MANTELS, 
GRAMS, RECORD PLAYERS 


BATMAN 

Basement, 377 Bourke St. 
Melbourne Vie. MU 1422. 
Opposite Coles and Garrard, 
between Elizabeth and Queen Streets 


1 ftf 








































Inside view of a 

TV Receiver... 



(as seen through the eyes of a viewer who is 
content with only the best in sound quality) 


Continuous research and development 
work in the speaker laboratories of MSP 
produces a continuous flow of gains in 
performance. Constant analysis of the 
best designs produced abroad sets the 
reference level. 

Behind the MSP label is a rich back¬ 
ground of ideas and experience. A full 
range of models for every purpose en¬ 
sures correct acoustical match to every 
cabinet and electrical match to each 
type of output. 




AVAILABLE IN 
ALL STATES 
FROM LEADING 
RADIO PARTS 
DISTRIBUTORS 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 47 YORK STREET, SYDNEY. TELEPHONE: 20233 
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AMATEUR BAND NEWS AND NOTES 


WIA FUND FOR ITU CONFERENCE 

Aware of the demands being made by commercial interests on the 
Amateur Service frequency allocations, the Wireless Institute of Aust¬ 
ralia, has made plans to finance a representative to future international 
conferences. 

By Pierce Healy* 


ANTICIPATING that the next Inter¬ 
national Telecommunications Union 
conference will be held in 1965, the twenty- 
seventh Federal Convention of the Wireless 
Institute of Australia formulated plans to 
raise a minimum of £3,500 by Easter ,1965. 

This will ensure that funds are available 
to enable a representative of the Wireless 
Institute to attend the conferences, at least 
during the period when the Amateur Service 
frequency allocations are under discussion. 

Each division of the institute has been 
allocated a quota based on its present 
membership. The method of raising their 
quota has been left to each division to 
decide. 

As the final outcome of any reallocation 
or reduction of Amateur Service frequencies 
will affect all licensed amateurs, non¬ 
members of the W.I.A. will be invited to 
subscribe to the fund. 

At the last I.T.U. conference held at 
Geneva in 1959, the Wireless Institute of 
Australia was most ably represented by the 
late John Moyle, VK2JU, as a fully 
accredited member of the Australian Gov¬ 
ernment delegation. It is believed the same 
facility will again be afforded the W.I.A. 
as the official body representing the 
Amateur Service in Australia. 

On the local scene, since 1959, Arthur 
Tinkler, VK3ZV, has officially represented 
the W.I.A. on the Radio Frequency Alloca¬ 
tion Review Committee set up by the Post¬ 
master-General. Also, currently, on a com¬ 
mittee dealing with Space Communication 
and the problems associated therewith in 
relation to other users of the frequency 
bands associated with space research. 

CONVENTION REPORT 

THE twenty-seventh Federal Convention 
of the Wireless Institute of Australia 
was held at the Wireless Institute Centre, 
Crow’s Nest, the headquarters of the New 
South Wales division. 

Attending the convention and represent¬ 
ing Federal Executive and all States of 
Australia were:—Bill Mitchell, VK3UM, 
Federal President, Max Hull, VK3ZS, 
Federal Vice-President; Jay Lancaster, 
VK3JL, Federal Secretary; Pierce Healy, 
VK2APQ, N.S.W.; Michael Owen, 
VK3ZEO, Vic.; A1 Carter, VK4LT, Qld.; 
Geoff Taylor, VK5ZCQ, S. Aust.; Ron Hugo, 
VK6KW, W. Aust.; Ted Cruise, VK7EJ, 
Tas. 

At 2 p.m. on April 12, the opening 
addresses were broadcast over VK2WI, the 
official station of the N.S.W. Division. 

In his report, the Federal President stated 
that the past year had been one of reorga¬ 
nisation, rather than of any great achieve¬ 
ment—the last convention in Perth in 1962 
had produced a new line of thinking: that 
the time is fast approaching when a more 
realistic Federal Constitution must be 
brought into being to enable future growth 

* News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W. 
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of the institute to develop along sound and 
progressive lines. 

Membership of the institute has con¬ 
tinued to grow, but it is most important 
that divisions make a concerted effort to 
increase the numbers. 

Mention was also made of liaison with 
the A.R.R.L., N.Z.A.R.T., R.S.G.B., J.A.R.L. 
and M.A.R.T.S. on matters relating to the 
Amateur Service, also that the R.S.F. of 
the U.S.S.R. had been accepted as a member 
society of the I.A.R.U. 

During the year, the institute was invited 
by the P.M.G. to nominate a representative 
to sit on the Space Communications Com¬ 
mittee. This is a preparatory committee to 
make recommendations on behalf of Aus¬ 
tralia at an international meeting to be 
held in Geneva later this year. 

In thanking officers for their assistance 
during the past 12 months, divisions were 
urged to give consideration to the appoint¬ 
ment or re-election of Federal Councillors 
for a period greater than 12 months. 

Three major items were discussed during 
the convention. Firstly, it was unanimously 
agreed that a more workable Federal Con¬ 
stitution was desirable and to this end nine 


THE April meeting of the New South 
A Wales Division was held at the Wireless 
Institute Centre, 14 Atcheson Street, Crows 
Nest. Vic Cole VK2VL, newly elected Divi¬ 
sional President, officiated. 

The lecture for the evening was given by 
Joe Read VK2JR entitled—“A new look 
at Radiation.” 

With numerous slides and full explan¬ 
ations covering all aspects of the principles 
involved, it dealt with the effect the 
ionosphere has on the angle of radiation 
from the antenna. 

Various types of antenna were discussed 
and the methods that could be used to 
obtain the best results. The way to obtain 
a low angle of radiation was explained 
and many controversial points in relation 
to claims made for various types of antennae 
were put forward. 

This lecture, together with the slides, will 
be added to the lecture tape service which 
the division runs for the benefit of clubs 
and members unable to attend divisional 
meetings. 

During the business portion of the meet¬ 
ing seven new members were admitted and 
a report on the Federal Convention was 
given by Federal Councillor Pierce Healy 
VK2APQ. 

HUNTER BRANCH 

THE April meeting of the Hunter Branch 
at which there were 48 members and 
visitors was the best attended monthly meet¬ 
ing for over 10 years. 

The evening was a “Do it yourself 
night” during which seven members des¬ 
cribed gear which they had built. Those 
taking part were, Bill Munn, VK2ZWM. 
—a transistor converter for 20, 40 and 80 
metres; Bob Woodman, VK2EY—a two 


points were set out as the principles on 
which such a constitution is to be based. 

Secondly, all divisions undertake to raise 
by Easter, 1965, their quota of the £3,500 
necessary to send a representative to the 
next I.T.U. Conference to be probably held 
in 1965. 

Thirdly, Federal Executive be directed 
to co-ordinate the Youth Radio Club 
Scheme in all divisions. 

Several other items dealing with policy 
and administration were also determined 
during the convention. 

At the convention dinner held at the 
Wentworth Hotel, delegates had the oppor¬ 
tunity to meet members of the N.S.W. 
Division. 

The toast to the institute was proposed 
by Wal Salmon, VK2SA, who spoke of 
the work being done by members associated 
with various institute activities. 

In replying to the toast, the Federal 
President, Bill Mitchell, VK3UM, expressed 
the desire to see the institute continue to 
grow and that progress to that end would 
be the outcome of the convention. 

Other speakers were Pierce Healy, 
VK2APQ, Federal Councillor, N.S.W. Divi¬ 
sion, who proposed the toast to the 
visitors, Ron Hugo, VK6KW, Federal Coun¬ 
cillor, W. Aust. Division, replied. 

Max Hull, VK3ZS, Federal Vice-Presi¬ 
dent, proposed the toast to the host division 
and the N.S.W. Divisional President, Vic 
Cole, VK2VL, responded. 

Visiting delegates were also taken to 
inspect the New South Wales Division’s 
transmitting station at Dural. 

At the conclusion of the convention, all 
delegates expressed their satisfaction in the 
plans made and manner in which problems 
were resolved. They also thanked the mem- 


metre converter; Kev Watson, VK2ZKW— 
a converter using junk box parts; Lionel 
Swain, VK2CS—an amateur band receiver; 
Des Mills, VK2ZDN—a two metre trans¬ 
ceiver; Les Baber, VK2RJ—Yagie for two 
metres; and Keith Howard, VK2AKX—a 
transistor phase shift oscillator. 

The June monthly meeting of the Branch 
will be held on the first Friday of the 
month instead of the second Friday. The 
meeting place is the University College, 
Tighes Hill at 8 p.m. It is hoped a lecturer 
from Sydney will be available on this oc¬ 
casion. Visitors are always welcome to the 
Hunter Branch meetings. 

The repeat of the VK2WI broadcast made 
from VK2AWX on Monday nights at 7 p.m. 
is copied at good strength throughout the 
area on 3596 Kcs and 144.7 Mcs. It is 
hoped shortly to extend the service with a 
relay on 40 metres. 

The Branch welcomes Short Wave Listener 
reports on reception of the broadcasts and 
listeners are requested to send reports to— 
VK2AWX, 15 Marine View, Newcastle. 
An attractive QSL card is issued in return 
for accurate reports on transmission 
strength and quality. 

From Cessnock there is another two 
metre call VK2ZCV held by Bill Sinclair 
who has received many good reports from 
the Newcastle area. 

Stuart Fairbaim, VK2AYF has been ap¬ 
pointed Newcastle Manager for John Ly- 
saght Ltd. Stuart is one of Newcastle's 
best known VHF operators and is the im¬ 
mediate past President of the Hunter Branch. 

Plans are well in hand for the Annual 
Hunter Branch Field Day to be held during 
the Labour Day weekend in October. Watch 
these notes for further details of the popular 
event. 
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HAM 


RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 


Phone 86-6465 


Established 1947. 


Postage. Parcels 3/6 per order. 




MR-52 MR-2P 

Meters 0-1 Ma. M065 3±in round 35/- 
0-lmA. square, liin hole, MR-2P 35/- 
Transistors Batteries, 9 volt, 4/9 ea. 
Meters, 0-50 Ma. G.E.C., 3iin round 
face, 2iin hole. Brand new, 30/- 
MR-65 0-1 Ma. 3in square, 2iin hole 
47/6 inc. tax. 
MR-52 0-1 Ma, 2iin square, 2in hole. 

£2 inc. tax. 

MR2P, 0-500 microamp. liin square, 
liin hole .. .. .. 37/6 inc. tax. 


CRYSTAL MICROPHONES 

“Piero” Crystal Microphones LM3 Lapel Type, 

small .... .. .. 25/« 

"Piezo” Crystal Microphones SMI Hand Type, 
with plug . . .. .... .. 27/6 

“Piezo” Crystal Microphones HM7 Hand Type, 

with plug . 32/6 

“Piezo" Dynamic Microphones DX29 Pencil 
Type, with Stand . . .... £4/2/6 

P.M.G. Carbon Microphone Inserts, new 5/ 
Empty Tape Reels, 7-inch, 8/-: 5in, 5/6} 3in, 4/6 
Left Right Indicators, Type 1, 100 Microamp 

movement ...... .25/ 

Cathode Ray Tube Sockets, VCR97 Type. New 

Bakelite. ..10/ 

Morse Code. Buzzer Sets .. 12/6 

Amateur Radio Station Log Books .. .. 5/6 

Scope Soldering Irons, De Luxe Model .. 57/6 
Scope Soldering Iron, Tips and Elements, 1/ 
each or 5/6 per packet of 6. 

Miniscope Soldering lions. 50/ 


Enamel Copper Wire in 4 oz. rolls. 

18 B & S. 8/6 

20 B A S.12/6 

33 B A S.15/6 


COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3/8in dlam., in 

25yd rolls, 30/* a roll or 1/6 a yard. 

Coaxial Cable 52 ohm UR43 3/16 diam., in 

12yd rolls, 15/- a roll or 1/6 a yard. 

Coaxial Cable 72 ohm UR70 3/ 16in diam. in 

27yd rolls 30/ a roll or 1/9 a yard. 

Coaxial Cable 72 ohm UR70 3/16 diam., in 

12yd rolls, 15/- a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) suit ‘Ain 
coax cable Plugs, 4/, Sockets, 3/6. 


AMERICAN POTENTIOMETERS 
American Bradley, 2in long, iin shaft, 
lin diam. Available in following sizes: 
20,000, 25,000, 30.000. 50,000, 100,000, 
250,000 ohms, 1 megohm, i meg. and 
2 megohm Bradley Potentiometers. 
Price 2/6 each. 


CRYSTALS 

3.5 and 5.5 Me. Marker Crystals Minia¬ 
ture and FT243 ...... 50/ with socket 

Crystals Ground to any Frequency. 
PRICE ON APPLICATION. 


Crystal Earphones, suit Transistor 

radio.6/6 

Phone Plug on 2ft cord.2/6 


MULTIMETER MODEL 200H 

20,000 ohms per v. d.c. 10,000 ohms per v. a.c. 

Specifications: 

D.C. volts; 0-5. 25. 50, 250, 500, 2,500. 

A.C. volts: 0-10, 50, 100, 500, 1,000. 

D.C. current: 0-50, uA.; 25, 250 mA. 

Resistance: 0-60K ohms; 0-6meg. 

Capacity: 0.01-03 uF (at a.c. 5y). 0.0001-0.01. 

uF (at a.c. 250v.). 

Decibel: Minus 20 db, plus 22 db. 

Output range 0-10, 50, 100. 500 and 1,000. 
Battery used: UM3 1.5v. 1 piece. 

Dimensions: 3V4 x 4V4 z lVfcin. 

Complete with internal battery, testing leads 
and prods. 

Price £5/17/6 inc. tax. 


-VALVE SOCKETS: 

Octal 1/6, Octal plug and socket 2/-, Small 7- 
pin Ceramic 2/-, Small 7-pin mica filled with 
shield, 15 for £1, Small 9-pin Ceramic with 
shield 5/-, Small 9-pin ceramic 2/6, Loctal 8- 
pin (7C7 Type) 1/-, Loctal 9-pin (EF50 Type) 
3/6, Small EA50 Type 2/6, 813 Type 15/-, 
832 Type PTFE 15/-, VCR97 CRT Type 10/., 
Large Ceramic 4-pin, 5-pin, 6-pin, 7-pin, all 
2/- each. 


SPECIALS SPECIALS 

Dial Light Globes, Mazda, 9/ box of 10 

40 mA. Dial Globes.1/ each 

Carbon Throat Mikes (Y10A/55550) 7/6 
Egg Insulators, 11” x 1" .. .. 9d each 

300 ohm TV Ribbon.1/ yard 

Three-Core Domestic Cable .. 2/3 yard 
Hook-up Wire, 10/010, red, black and 
green .. .. 4d yard, 30/ 100yd roll 
Earphone Inserts, actuating diaphragm 
type, ideal as small speaker .. .. 7/6 
Pye double bulkhead mounting Chassis 

Coax Connectors.2/6 

Pye Coax Connectors.4/ pair 

English Coax Connectors, plug and 
socket, suit 3/8** cable, 4/ pair. Right 
angles, 4/ each. 

Crystal Sockets, DC11 ..2/6 

Crystal Sockets, F234 and miniature, 2/9 
AR8 Cables, 10ft long, 8-pin plugs 

attached.10/ 

Low impedance Headphones, 12/6 pr. 
Circuit Diagrams, TR1934, TR1935, 

TR1936. 10/- each. 

Vibrators, Oak/M.S.P. 6v, synchronous 

7-pin AV5211R.£1 each 

Octal Plug and Socket, American Am- 

penol, in metal screw case .. .. 8/6 set 
“Scope” Soldering Iron, to clear .. 55/ 
Complete with transformer .. .. £5 
Ceramic variable condensers, small, 5 to 

60 pf. iin shaft.28/ 

Ceramic iin shaft couplings.3/6 


COAXIAL CABLE 
UR32 71ohm in 
£7/15/ or 1/9 yd. 


100yd rolls. 


Crystal Microphones Model BM3 Pen¬ 
cil Type.57/6 

Stand to suit. 15/ extra. 

VIBRATORS No. M438 12 volt 150 
cycle non-synchronous .. .. 42/ 
No. M437 6 volt 150 cycle non- 
synchronous.42/ 


CLEARANCE SALE 


SALE OF SURPLUS STOCK AT OUR STORE, 8 PARK STREET, GLENFERRIE. (PHONE 81-1935). CALL IN AND 
INSPECT OUR LARGE STOCKS OF: Communication Receivers, Transmitters, No. 128 Transceivers, TR1935 VHF 
Transcievers, No. 133 Transmitters, Walkie-Talkies, Lighting Plants 12 volt, 110 volt, 230 volt, Tape Recorders 
and Recording Tape, Power and Filament Transformers all types. Speakers, Radar Equipment, CRO Tubes, Valves, 
Resistors, Condensers, NO REASONABLE OFFER REFUSED. 
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5V4G 15/ 

5Y3GT 13/9 
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5U4/GB14/6 
6AG7 12/6 
6AJ5 7/6 3 a £1 
6AM6 (EF91) 10/ 
6B7 10/ 

6B16 15/ 

6C4 5/ 5a £1 

6C8 10/ 

6F6 12/6 

6J6 10/ 

6K7 5/ 5 a £1 

1S5.10/ 

6K8GT 12/6 
6L7 5/ 5 a £1 

6SA7 7/6 
6SC7 7/6 
6SF5 7/6 3a £1 


NEW VALVES 


6SSH7 

4/ 5a £1 

12AH7 

5/ 

5a £1 

6SS7 

7/6 3 a £1 

12C8 

5/ 


6V6GT 16/ 

12H6 

3/6 


6X5 

15/ 

1235 

St 

5a £1 

6Y6 

5/ 5a £1 

12SK7 

St 

5 a £1 

6CH6 

2/6 

12SQ7 

St 


6J5GT 

10/ 

12SR7 

St 

5a £1 

6SN7GT12/6 

14A7 

3/6 

7a £1 

6X4 

12/6 

I17Z6 

St 

5 a £1 

6V4 

14/6 

1625 

St 

5a £1 

7A8 

2/ 11 a £1 

1626 

St 

5a £1 

7C5 

5/ 5a £1 

1629 

St 

5a £1 

7C7 

2/ 12 a £1 

30 

1/3 


7E6 

3/6 7 a £1 

35T 

30/ 


7W7 

2/6 10 a £1 

717A 

7/6 

3 a £1 

12A6 

4/ 6a £1 

6B8 Metal 

. . 17/6 

12 ATT 15/ 

807 

7/6 

3a £1 

12SAGT10/ 

808 

10/ 


1S2 

18/ 

809 

20/ 


6U8 

17/ 

815 

15/ 


6CM5 

25/ 

830B 

15/ 



832A 19/6 

866A £1 

954 5/ 5 a £1 

955 5/ 5 a £1 

956 5/ 5 a £1 

958A 2/610 a £1 

2051 5/ 

AV11 2/11 
DL75 2/610 a £1 
EA50 2/ 10 a £1 
EC91/6AQ410/ 
ECC33/6SL7 £1 
EF39 5/ 5 a £1 

EF70 5/ 5 a £1 

EF72 5/ 5 a £1 

EF73 5/ 5 a £1 

EL41 10/ 

EY91 5/ 

OB2 30/ 

QQV06 40/ 

EF50 3/6 
RL18 7/6 3a £1 
UL41 £1 

VR53 5/ 5 a £1 


5/ 5a £1 
5/ 5a £1 
5/ 5a £1 
10 / 

2/ 12 a £1 
5/ 

4/11 5 a £1 
7/6 3 a £1 
5/ 

15/ 

17/6 

12/6 

10 / 

3a £1 
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6X4 
7S7 
1LN5 

(CV781) 5/ 5 a £1 

12AU7 15 


7/6 
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12sc7 5/ 

VT52/EL32 
7/6 

QQE03/12 47/6 
QQE04/20 £3/10/ 
VT78 4/ 


5a £1 
3a £1 


























































bers of the New South Wales Division for 
the hospitality extended to them and con¬ 
gratulated them on the excellent facilities 
available for institute activities. 

During the course of the convention, a 
number of members availed themselves of 
the opportunity to listen to the discussion. 
At the conclusion of the session, at which 
I.T.U. matters had been discussed, two 
members of the Hunter Branch, Keith 
Howard, VK2AKX, and Max McLaughlan, 
an associate, made donations to the fund. 

It is proposed to hold the 28th Federal 
Convention in Adelaide over Easter, 1964. 

OUT OF THE PAST 

JT happened 37 years ago. From a page 
of a magazine dated October 2, 1926, 
brought to the 1963 Convention by David 
Rankin VK3QV, was a brief story of the 
Federal Convention held in Sydney during 
September, 1926. 

To quote a few extracts from the re¬ 
port—“The Federal Conference of the 
W.I.A. which was held in Sydney was 
satisfactorily concluded last Tuesday. The 
delegates from other states were almost ex¬ 
hausted by the time the conference and 
its accompanying entertainments were over.” 

“The following day 14 car loads of 
“hams’* left the city and turned down the 
South Coast road to Bulli Pass, a distance 
of about 55 miles. The weather was again 
perfect. For many miles the line of cars 
kept their positions. Later on however we 
ran into a dusty patch and many of the 
cars missed the turn-off.” The organ¬ 
isers of the trip were getting quite worried 
when it came half-past-two and only two 
of the cars had arrived at their destin¬ 
ation.” 

“The next day the conference continued 
—These included many items of importance, 
such as the formation of a Radio Research 
Board and cooperation with the Army and 
Air Force with the view of forming a 
Wireless Defence Reserve.” 

Several advertisements were interesting. 
O.B. 201A Valves 5 Volts .25 Amps Stand¬ 
ard American Base 4/6 each. 

A crystal with Valve Power reduced to 
1/6 each. 

Packet of 4 Assorted Whiskers 7d. 

VK3 FEDERAL EXECUTIVE 

"pHE Federal Council of the Wireless 
Institute of Australia have elected the 
following members of the Victorian Divi¬ 
sion as members of the Federal Executive 
for the ensuing year. 

N. R. Boase, VK3NI. 

G. M. Hull, VK3ZS. 

J. R. Lancaster VK3JL. 

I. Macmillan, VK3CS. 

W. T. Mitchell, VK3UM. 

D. H. Rankin, VK3QV. 

L. A. Seedsman, VK3IE. 

Under the recently amended Federal Con¬ 
stitution the Executive will elect their own 
office bearers. 

Federal Executives have specified powers 
relating to Institute activities and carry 
out such duties as directed by the Federal 
Council. 

V.H.F. GROUP 

THE annual meeting of the New South 
Wales Division’s V.H.F. Group was 
held at Wireless Institute Centre, Crow’s 
Nest on April 5. 

Tim Mills VK2ZTM, the retiring chair¬ 
man of the group, presented his report 
on the year’s activity. 

In the report, which covered all aspects 
of the group’s activities, Tim urged V.H.F. 
operators to take a little more interest in 
the Institute. Also the group project 144 
Me transmitter was still to be completed. 

Regular monthly meetings held on the 
first Friday of each month were well 
attended, the average was between 30 and 
60. 

Band activity has been mainly on 144 
Mcs, no claims being submitted for distance 
awards. 

V.H.F. group members had done well 
in field events at various conventions and 


field days, while night “fox hunts” were 
the most popular. 

Tim also presented the Chairman’s 
Trophy to Dave Andrews VK2AWZ, who 
scored the highest aggregate points in con¬ 
tests held during the year. 

A resume of the contests held was sub¬ 
mitted by the secretary of the contest 
committee. There were twenty-five com¬ 
petitive events which consisted of twelve 
night fox hunts, nine till day events, which 
included the Autumn and New Year field 
days, and four scrambles which included 
the mid-winter contest. 

There were thirty-one call signs appear¬ 
ing in the points score table, the three 
top scorers were:— Dave Andrews VK2- 
AWZ, 35 points; Paul Jackson VK2ZPJ, 32 
points and John Miller VK2ANF, 30 
points. 

The election of officers for the ensuing 
year resulted in the following appointments 
being made: Chairman, Bob Winch, 
VK20A; vice-chairman, Horrie Lapthorne, 
VK2HL; secretary, Dave Andrews 
VK2AWZ; committee members, John Lark, 
VK2ZAV, Terry Brown, VK2ZBL, and 
Paul Jackson, VK2ZPJ. 

At the conclusion of the annual meeting 
the normal monthly meeting was held. The 
lecture was given by Tim Mills VK2ZTM, 
the title, “Wiring installations in the 
shack.” 

In the lecture Tim drew attention to the 
regulations and requirements laid down by 
Government departments and insurance 
companies. Also on the various methods 
which can be used to supply power to 
the shack. 

Safety practices to be adopted were 
fully explained. The lecture prompted a 
large number of questions and many prob¬ 
lems with which mambers are faced with 
from time to time were solved. 


BLUE MOUNTIANS 

THE lecturer at the April meeting .of 
the Blue Mountains Section was Arie 
Bles, VK2AVA. 

He provided a preview of a band switched 
SSB transmitter to be described in 
“Amateur Radio.” 

The unit covers the 20, 40, 80 metre 
bands, with an EL300 (close to a 
6DQ5) in the final. There is enough out¬ 
put on constant tone to nearly blow a 
60 watt globe. Power supply is 600 v. 

The equipment created considerable in¬ 
terest among members. 


VICTORIAN DIVISION 

A s only ten nominations were received 
for the Victorian Divisional Council, 
no ballot was necessary. 

The following members therefore are the 
officers for 1963-64.: Messrs K. Pincott 
VK3AFJ, H. Hepburn VK3AFQ, K. Seddon 
VK3ACS, K. Roget VK3YQ, K. Prichard 
VK3UI, J. Battrick VK30R^ M. Owen VK- 
3ZEO, M. Osborne VK3ZCZ, J. Spicer 
VK3ZEL, T. Cuthbertson VK3ZIQ. 

URUNGA CONVENTION 

^ VERY successful North Coast and 
Tablelands Convention was held at 
Urunga over the Easter weekend. 

More than fifty state and interstate mem¬ 
bers made Urunga the venue for their 
Easter holidays. 

The activities, as is the practice, com¬ 
menced with a get-together on Friday when, 
at the invitation of Rod VK2ACU, this 
year’s organiser Major VK2RU took the 
chair. 

Several matters were brought forward and 
discussion centred around the probability 
of holding a convention at Urunga next 
year as Rod VK2ACU had moved to Gos- 
ford, while Noel VK2AHH and Creif 
VK2XO were now committed to other 
activities during the Easter weekend. 

Finally a committee comprising of VK2- 
SB and VK2ZCQ with VK4GG as VK4 
co-ordinator and VK2ACU as VK2 co¬ 
ordinator, was formed. 

The first contest was a two-metre trans¬ 
mitter hunt. 

The transmitter was hidden on the 
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ESTABLISHED 1940 


Speakers, every size 

£1/5/0 to 

Philips TV Tuners 

£3/0/0 

£7/10/0 

Transistor Speaker 
Transformers 

10/0 

12-inch M.S.P. Speakers, 
12P.S. 

£3/0/0 

Picture Tubes, 21-inch, 

110 deg. 

£17/10/0 

23-inch, 110 deg. 

£19/10/0 

2-gang and 3-gang Con¬ 
densers 

10/0 

Speakers, 10 x 2 

£1/5/0 

TV Safety Glass, all sizes 

£1/15/0 

Transformers, 40 mil. 

£1/0/0 

Garrard Plug-in Stereo 
Heads 

£2/0/0 

TV Masks, 23-inch, 21- 
inch 

15/0 

50,000 Switch Pots 

5/0 

10,000ohm Pots 

5/0 

2 meg. lin pots 

4/0 

15K Pots 

4/0 

50M Pots 

4/0 

1 meg. Switch Pots 

7/6 

TV Cabinets, new, all 

. 

sizes, to clear 

£2/10/0 

Gramophone Motors and 
Pickups, 4-speed. New 

£6/17/6 

Combination TV Radio 
Cabinet. New 

£7/10/0 

Speaker Transformers, 

5,000 to 3 ohms 

12/6 

IF Transformers, Philips, 
each 

7/6 

Aerial and Os. Coils, ea. 

5/0 

Oak 4-position Switches 

7/6 

2-position 

5/0 

Valves, 6R3, 1S5, 1T4 

10/0 

6B8 

15/0 

Dual 10,000 pots 

5/0 

15M pots 

5/0 

50M log 

5/0 

1 Meg. 

5/0 

I 

* Meg, 25 Meg, 2001Y 


Lin, 200K Lin, 50 M 
Log, 200 K, 500 K, 


vv lu LA/JJ, J V/ XV 9 

25,000 switch, each 5/0 

Electric Condensers 3 in 1, 

50, 350, 400 
50, 350, 400 

50, 350, 400 10/0 

24, 350, 400 
100, 25, 40 

50, 350, 400 7/6 

8 mfd, 350 5/0 

16mfd, 350 7/6 

32 mfd, 350 7/6 


TV Power Transformers £2/10/ to £5 
TV Power Transformers, ideal for 
amplifiers, 300 mil., 285 aside .. £4 
Resistors and Condensors HIK Tran¬ 
sistor Condensors, 25 assorted values. 

15/ a bag. 











SOLAR CELLS —The Cell with 1,000 uses 

6.1 volt at 5 milliamps, 6 volt at 10mA. 5.8 volts at 15mA., 5.4 volts 
at 20mA. These cells will run most transistor portables. List price 
£3. OUR PRICE ONLY 15/- plus 2/- postage. 

CLOSING DOWN SALE OF OUR BULK STORE AT 
16 SHERIDAN ST., GRANVILLE 

Owing to end of lease, this store will be open for two weeks only 
from the 8th of June-22nd of June. Everything must be sold. No 
reasonable offer refused. 

COAXIAL CABLE i inch Diam. 1/3 per yd. 

Aerials type APXI with amphenol coaxial plug. Base and angle 
connectors. 12/6 each. 

Headphone and Microphone sets to suit No. 22, No. 122, No. 19 
Transceivers. 27/6 each. 

Whip Aerial Base. 7/6 each. 

No. 19 Transceivers 2 to 8 Mcs. £6/15/-. 

Genemotors 12 volt DC input. To suit above. £2/19/6. 


Jack Panels containing 10 Phone 
Jacks. 12/6 each. 


7 Pin Sockets and Shields. 2/ each. 
ALARM BELLS 

240 volt with Dual 6-inch Bells. 
Make your own burglar alarm. 

Only 30/ each. 

30Mc I.F. strips containing 6 VR91 
(EF50) Valves, 1 VR92 (EA50), wired 
complete, New. 25/ each. 

Condensers. ,01 mfd 2,500 V.D.C., 
working. 2/6 each. 

RELAYS 

Multi contact. Made by C. P. Clare 
of America. New 

5,000 ohm ,T .. .. .. . * 12/6 each 
2,250 ohm. 10/ each 

TOP GRADE PRISM ASSEMBLIES. 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 


TO CLEAR 

11 valve receiver, type ARR2. 
valves, 9001 and 6AJC5. £4/10/ ea. 
No. 19 Transceivers 2 to 8 Mcs.; 

less Meter. £5 each. 

Hand Microphone with Press to! 
Talk Switch. 5/ each. 

Pots 5,000 ohms wire wound S/ 
shaft. 2/ each. ! 

Pots 25,000 ohms W/W colvern, 1 ; 
inch shaft. 2/6 each. 

Pots, 120K. 1/6 each. J 

Pots, 100,000 ohms. 1/6 each • 

Pilot Lamp Holders. 6d each. ! 

VR92 Valves. 2/ each. | 

EF50 Valves. • 2/ each. < 

Genemotors, input 12V, 1,200V, j 

200 MA output. £1/10/ each. ; 

Transformers, 265, 150 mA < 

6V, 7 amp. £2/10/ each. J 

PASS TRAIN ONLY. J 


WELDING EUCItODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 


VALVES 


6X4 
ECC91 
EZ91 
6J6 
6J5 
6L7 

6K7GT 
6F5 
VR57-EK32 


7/6 ea. 
7/6 ea. 
7/6 ea. 
5/ ea. 
10/ ea. 
7/6 ea. 
7/6 ea. 
5/ ea. 
6/ ea. 


Fuse Holders (1 hole Mounting) 2/6 
Tag Strips, 1 doz Mixed. From 4 
Tag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 
slug 2/6 ea. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

500 mfd 12V 2/6 ea. 

Phone Plugs, P.M.O. type 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 

B/Cast Coils Aer. Osc. RF 

Known make. 5/ ea. 

7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Headphones, low imp. 13/6 pr. 

1 p.c. Resistors, 6,000 ohms 1/ ea. 

70 Deg. Yokes. New 30/ ea. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 

SCR522 Circuits. 12/6 ea. 

Headphone cords. 2/6 ea. 

Fuses 5 amp and 500 milliamp 6d. ea. 
P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc. 2/6 each. 

'''"'SPECIAL. 

SILICON DIODES 
FROM SYNTRON (Canada) 
STV-4 400 volt, 1 amp .. .. •/ ea. 
STV-8 800 volt, 1 amp .. 15/ ea. 
Compare this current rating 
with other brands. 

METERS 

Paton 0-300 volts A.C. or D.C. 5in. 

37/6 each. 

0-30 amp AC/DC moving iron, 27/6 ea. 
0-50 milliamps flush mounted 5-mill 
movement, shunted and calibrated. 

£1 each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD. LEICHHARDT — LM9402 
(TOP TAVERNER'S HILL) 


“wrong side” of the river at Femmount. 
Local knowledge enabled Brian VK2ZCQ 
to be first in, followed by Bill VK2XT 
and Ted VK2FE. 

The second event was the Jerry Challen- 
der memorial. This was a 7mc hidden trans¬ 
mitter hunt. 

The transmitter, with the antenna close 
to the ground to minimise the ground wave, 
was located near Hungry Head. 

Unable to receive a now fading ground 
wave signal, competitors raced in all direc¬ 
tions. It is reported that apparently one 
competitor was trying to get airborne by 
means of a kite in order to get a better 
look of the area. 

The transmitter was eventually located by 
Harold VK2AAH. 

The third event, a two meter transmitter 
hunt, proved somewhat more interesting by 
being located on the south-western side 
of the Newey Forest. 

To locate the transmitter, which was 
a car that had been expertly covered with 
saplings by Mrs 2RU, contestants had to 
visit many of the tourist attractions of the 
forest. 

The transmitter was eventually found by 
VK2XT assisted by VK2TX, who covered 
the last fifty yards at full canter—a sight 
to be remembered—only to be told they 
had passed within yards of the transmitter 
twenty minutes earlier. Second place was 
filled by VK2FE. 

The Urunga scramble was a very popular 
event, the fact that the winner VK2AAH 
made 64 contacts indicates how well 
the contest was supported. It was unfor¬ 
tunate that local contacts faded out about 
3.30 p.m. which was a little early for over¬ 
seas contacts, otherwise larger scores would 
have been recorded. VK2SB and VK2AWH 
were second and third respectively. 

On Saturday and Sunday evenings the 
visitors gathered at the Golf Club and were 
treated to some excellent entertainment. 
Harold VK2AWH showed some yery fine 
colour slides of wild life, taken during his 
stay at Macquarie Island. 

Colour slides taken on a trip to Cairns 
were also shown by Major VK2RU. 

The Golf Club women’s auxiliary pro¬ 
vided an excellent supper and the Saturday 
evening closed at midnight. 

On Sunday evening films were shown of 
the Caribbean and the local beauty spots. 
After the films Pat O’Donohue as compere, 
with the able assistance of Norma O’Connor, 
Graham Bell and Brian Hogan with his 
Hammond organ, provided an outstanding 
evening’s entertainment; so much so that 
they have been engaged again for next 
year. 

During supper Major VK2RU thanked 
the various organisations and those who 
had helped to make the convention so 
successful. After the presentation of prizes 
to the winners of the various contests, fes¬ 
tivities continued until a very late hour. 

Farewells were said and visitors departed 
at midday Monday. Everyone without ex¬ 
ception voted that this year’s “Urunga do” 
was the best ever. 

Des, a local identity who screened the 
drivers and so ably assisted in many ways, 
was heard to comment, “I hope you boys 
don’t hold another convention until next 
year, but when you do be sure to invite 
me. 

Rod VK2ACU thanked all those who 
had assisted him over the years ip the 
successful running of the conventions. He is 
looking forward to participating in the con¬ 
tests next year as an outsider. 

JAMBOREE OF THE AIR 

JJRIAN ANDERSON VK2AND has 
been appointed New South Wales co¬ 
ordinator for the Scout Jamboree of the 
air to take place in October, 1963. 

As was the case last year, amateur oper¬ 
ators throughout the world will co-operate 
with the Boy Scout movement in this world¬ 
wide jamboree of the air. 

Plans are being prepared by Mr Brian. 

Li 
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Anderson to co-ordinate the activities of 
the N.S.W. Division of the W.I.A. and the 
Scouting Movement. 

ACROSS THE TASMAN 

IN a recent issue of “Break-In,” the 
N.Z.A.R.T. magazine, details of a life 
saved by the use of Amateur Radio was 
given. 

Recently a workman on the island of 
Manuae in the Southern Cook Islands be¬ 
came suddenly ill. As there was no sched¬ 
uled contact with Rarotonga on the com¬ 
mercial frequencies for two days, Rau 
Maeva ZK1BR, resident manager on the 
island, used the local Cook Island 80 metre 
net to obtain medical advice. 

Subsequently an auxiliary schooner bound 
for Rarotonga was diverted and the patient 
taken aboard. 

After a 15-hour trip the schooner arrived 
at Rarotonga and the patient was success¬ 
fully operated on at the Rarotonga Hos¬ 
pital. 

The only medical service at Manuae is 
the usual type of first-aid kit. 

YOUTH RADIO CLUBS 

T>LANS to promote the Wireless Institute 
• of Australia’s Youth Radio Scheme in 
all States of the Commonwealth were dis¬ 
cussed at the federal convention held in 
Sydney. 

Rex Black VK2YA gave delegates to the 
convention a full summary of the scheme 
operating in New South Wales. Rex has been 
appointed, by the N.S.W. Divisional Coun¬ 
cil, supervisor of the scheme in N.S.W. 

Full details of the aims and activities 
covered by the scheme can be obtained 
from the secretary, W.I.A., 14 Atcheson 
Street, Crow’s Nest. 

At the beginning of April, 1963, 33 clubs 
had been formally registered with the Wire¬ 
less Institute of Australia. Of these, the 
following have amateur stations conducted 
by licensed amateur operators: 

Booragul High, 

St. Edward’s College, Gosford, 
Lyneham High, A.C.T., 

Kingsgrove High, 

Patrician Brothers, Liverpool, 

Narrandera High, 

Oakleigh Boy Scout Group, Queensland, 
Inverell High. 

Non-transmitting high school clubs:— 
Sefton, Bass Hill, Ibrox Park, Gosford, 
South Strathfield, Northmead, Bulli, Canter¬ 
bury Boys, Farrar Agricultural, Innisfail 
Q’land, Homebush Boys, Tempe Junior 
Technical, Narwee, Taree, Sacred Heart 
College Toowoomba, St. Andrews Cathedral 
School, St. Leo’s College Wahroonga, De 
La Salle College Orange, also Third Gymea 
Scout Group, First Ettalong Scout Group, 
Redcliffe Peninsula Scout Group Q’land, 
Port Pirie Youth Radio Club, S. Aust., First 
Kalamunda Scout Group, W. Aust., Illawar- 
ra Youth Radio Club, Dapto, Auburn 
Senior Scout Group. 

Reports have been received from the In¬ 
verell High School, Sacred Heart College, 
Toowoomba and Patrician Brothers, Liver¬ 
pool, that in recent examinations some good 
passes for various grade certificates have 
been recorded by club members. 

SPACE COMMUNICATION 

Many satellites now in orbit are relay¬ 
ing back interesting facts about the 
ionosphere. 

Since 1924, when the ionosphere was 
discovered, the underside up to approxi¬ 
mately 300 miles above the earth has been 
charted by pulse sounding equipment located 
at more than 150 ionosphere measuring 
stations throughout the world. 

A Canadian-designed satellite named 
Alouette was launched on September 29, 
1962, and is travelling in a near circular 
polar orbit approximately 625 miles above 
the earth. 

This satellite contains a special sweep 
frequency transmitter which probes the 
ionosphere below with pulsed Radio Fre¬ 
quency signals operating within the range 
of 1.0 to 11.5 megacycles, sweeping the 
entire range in approximately 12 seconds. 
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The antennae used are crossed dipoles, 
one 150 feet tip to tip and the other 
75 feet. 

The information is relayed back to track¬ 
ing stations located in Canada, Alaska, 
Equador, Chile, England, Singapore, South 
Atlantic, and Australia. 

The telemetry transmitters operate only 
by ground command on 136.590 and 
136.080 Mcs and relay the delay time found 
at each frequency within the sweep range. 

A beacon transmitter is also carried which 
operates on 136.980 Mcs and radiates an 
unmodulated continuous signal which pro¬ 
vides tracking information to the network. 

Another receiver listens to “whistlers” in 
the one to ten kilocycle range. 

W3ASK, in his article in C.Q. Magazine, 
says it is hoped that many changes that 
take place in the ionosphere will be better 
understood and be a means of improving 
communication by ionosphere reflection. 

ARTIFICIAL RADIATION BELT 

yHERE is still some disagreement among 
experts over the anticipated lifetime of 
the artificial radiation belt thrown out by 
a nuclear blast last July. Dr James A. 
Van Allen, discoverer of the earth’s natural 
radiation belts, told a space science confer¬ 
ence at the Massachusetts Institute of Tech¬ 
nology that the artificial belt would be 
dead and undetectabl© by next July. 

Since then, a physicist working for the 
United States National Aeronautics and 
Space Administration, has forecast that the 
belt may last several times as long. 

Four satellites—Injun, Traac, Telstar and 
Britain's Ariel—have provided good early 
data on the belt. The formation of the 
belt can easily be seen in these data records. 

The special satellite sent to probe the 
artificial belt. Explorer XV, has been send¬ 
ing back data for several weeks. This may 
help to clear up some of the uncertainty. 

Dr Wilmot Hess, of N.A.S.A. Goddard 
Space Flight Centre, has indicated that a 


great deal of uncertainty still needs to be 
cleared up. He forecasts that the number 
of particles would only be halved by next 
July, and the belt should be detectable in 
some places for two to three years at least. 

The effects of this nuclear explosion was 
recorded in Hobart, Tasmania. 

Writing in the magazine “Amateur Radio,” 
Len Edwards, VK7LE, has given an inter¬ 
esting report on his observations at the 
time the device was exploded. 

Using two magnetic tape recorders and 
a twin pen recorder, the signals from the 
American National Bureau of Standards 
WWVH 5 Me and 10 Me transmitters 
were recorded. 

The sharp cut off of signals on both 
frequencies at the time of the explosion 
was clearly shown on the recordings. 

Australian amateurs can materially assist 
in this type of scientific research by record¬ 
ing details of unusual conditions or 
behaviour of the bands on which they 
operate. 

Reports can be sent to the W.I.A., Box 
2611W, G.P.O., Melbourne, for forwarding 
on to the appropriate data processing 
organisation. 

RADIO PIONEER 

THERE are many amateurs who use the 
WWV transmissions when checking their 
equipment. 

The death occurred recently in the U.S.A. 
of Dr J. Howard Dillinger, who was for¬ 
merly chief of the Central Radio Propaga¬ 
tion Laboratory and was the man behind 
the start of the famous WWV standard 
frequency broadcasts. 

Many of the radio pioneers who gave 
their names to discoveries and circuits are 
easily remembered. 

Dr Dillinger will also be remembered 
for having been credited with the discovery 
of the simultaneous occurrence of solar 
eruptions and those sudden fadeouts which 
occur on the “short waves”—known as 
“Dillinger fadeouts.” 




BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies In common 
use and Include overtone plated and vacuum mounted. 

Holders include the following: DC1L, P.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 p.e. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in P.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 par cent sales tax. 

Amateur — from £3/-/- each plus 121 Per cent sales tax. 

Regrinds £1/10/-, 

Crystals for Taxi and Bush Fire Sets also Available . 

We would be very happy to advise and quote. 

Representatives Aust and Now Zealand —Messrs. Carrel A Carrel , Box 2102, Auckland 
Messrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 
894 Hay St., PERTH. 5-4 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs. A. E Harrold Pty Ltd Unlt#d Radl ° Dtftrlbu- 54 Collins St., HOBART and 

123-125 Charlotte St., ♦©" P *Y- 29 St. John St., LAUNCESTON 

BRISBANE 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 E 0 .t 9 .te St., Oakleigh, S.E. 12, Vic. 57-63S7 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 


113 















Complete KIT for TRAKSISTOI6 PORTABLE £12/17/8 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM¬ 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY i PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/. EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




_ _is: 

Intcmat! 27/6. 


CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—A3 SUPPLIED FOR TRANSISTOR 6 PORTABLE 
BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE HANDSPAN DIAL AND 
GOLD TRIM AND INCORPORATING ROLA Sin x 7In TYPE “L” SPEAKER WITH HEAVY 

DUTY BATTERY. 

£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


5Z4G .. .. 


EK32. 


1K5G .. .. 

.. .. 4/ 

6B6G .. .. 

.. .. 12/6 

6B8 . .. 


6J6 . . . . 


4SA7GT .. . 

. .. 9/6 

1M5G .. .. 

.... 4/ 

6H6GT . . 

.. .. 2/6 

1S5 . . . . 

. .. 9/6 

1C4 .. .. 

.. .. 7/6 

6SH7. 


1K7G .. .. 


6K7GT .. 

.. ... 7/9 

VR65A . . 

. .. 2/6 

1T4 . . .. 


1Q5G. 


6CSG .. .. 

.. .. 5/ 

6U7G .. .. 

. . . . 5/ 

7193 . . . . 

.. .. 2/ 

3S4 .. .. 

.. .10/ 

1P5G. 


6SS7 . . .. 


7C7 .. .. 

.. .. 3/6 

12A6 . . .. 


1A7GT . . 


1C7G. 


6H6 .. . . 


78. 


12SH7 .. .. 



1D8GT .. .. .. 9/6 

4KSG .. .. 6/9 

68J7GT .. .. 9/6 

12K8.10/ 


Please add postage on all valves. 


6K7G 
955 .. 
954 .. 
6SK7 


4/6 

1/6 

2/6 

12/6 


NEW VALVE SOCKETSt Ceramic EF50 Sockets, 2/6 ea. American moulded Loctal, 1/ ta. Octal 8-pln wafer, 6/6 dozen. 5BP1 pocket 
Ceramic, 7/6. Amphenol 5-pin ceramic, 2/6 ea. 7 and 9-pln Miniature, 1/ aa. 9-pin with shield, 2/6. All Postage Extra. 


NEW MINIATURE 9-P1N PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING, 1/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS! Aerial, R.F. or Oscillator Colls, 7/6 ea. Post 1/. I.F. Transformers. 9/6. Poet 1/. 
Short Wav# Colls, 16 to 49 metres, 5/6 ea. 



NEW MULTIMETERS—61/- extra 

METER C-lmA 1009 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
4-10v 0—10* RANGES 

0 —50v a— IMA 

0 — 250 * 

|—500* *—100MA 

0-1000* 0—500MA 


0—250* 


SUPPLIED COMPLETE WITH TEST LEADS. RANGE 0-100,000 OHMS. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 *olt, at 4 amp., 27/4. 
Post, N.S.W., 7/6t Interstate. 10/. 

for above rectifier tapped for 6 or 12 volt, with 

for charger, 47/6. 

Post, N.S.W., 7/6 t Interstate. 10/. _ 

As above, 6 or 12 *., at 2 amp., 27/4. 

Post! N.S.W., 3/ 6| Interstate, 4/4. 

Transformer for above, 27/4. 

Post: N.S.W., 2/4t Interstate, 4/4. 


MINIATURE COILS, slug tuned suitable for 

S.W. or TV COILS 7/6 per doz. As above 
^-- -Post 2/. 


DUAL CONCENTRIC 
POTENTIOMETERS 


«► 100K + _ 

+ 50K + switch. 

♦ 5K. 

+ 10K. e / 

♦ 29K. 5/- 


ea. 


PILLO-FONE EXTENSION UNIT 

rrs A REAL MINIATURE 



OLA 

UNIT 


Install It anywhere. In 

the sick room, 

work- 

shop, 

garage oi 

r any 

room 

In the 

house. 

Just 

connect 

across 

voice 

coil of the 

exist- 

lng 

speaker. 

The 

“P1LLO - FONE 

" IS 


THE MOST CON- 
VENIENT LITTLE 
UNIT YET DEVISED. 
3'/iIn Diameter by P/eln 

&&. ro8T 22/6 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 22/6 

Post 2/6. 


rewinding Broadcast, 
In cans 12/ per doz. 


Single Crystal Earphones 7/6. 
Magnetic 5/. Post 1/. 


NEW CONTACT RECTIFIERS 
115 VoK 60 ma 7/6. Poet 1/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping. Sec. 285 
x 285 with 6.3v filament winding 60mA. 

ae/ Plus postage! N.S.W., 

O/- 2/4i Int., 5/2. 

NEW RESISTORS 
AND CONDENSERS 

Prim. 240 Volt. See. 385 x 385 at 60 
Ma. Fil. 6.3 and 5 volt. 

22/6. 

As above 80 miliamp, 25/-. 

Post N.S.W. 3/6; Int. 5/6. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

12/6 itsj",,,. 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 

EXTENSION SPEAKERS 

New Rola 9x6 speaker* In caeo with vokaw 
control, 75/. Post: Interstate, 5/6: N.S.W., 4/. 

NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH 
SHORT 
SPINDLE 

TAB. POTS. 
(PRE-SET) 

l.MEC 

2,500 ohms. 

15.000 ohm*. 

2.MEG 

25 k. 

500.000 ohm*. 

25 k 

l.MEG 

2/2 ea. 

250 k. 

100,000 ohma. 

100.000 ohma. 

200.000 ohma. 
500.000 ohm*. 


1 me*. 

2 met 

50,000 ohma. 

500,000 ohm*. 

5.000 ohm*. 



5/4 ta. 

2/4 ea. 

500 ohm*. W. W. 


2/ each 



2/4 ta. 




25.000 o 

i*a* arrawdrlver adjustment, 1/9. 



NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 


114 


Radio , Television & Hobbies, June, 1963 






















































































SPECIAL PURCHASE OF FACTORY STOCK 


NEW SOUR CELLS 

These American Solar Cells have an output of 
6 volts at approx. 20 m.a. and are suitable for the 
operation of most transistor radios. They also 
have many other applications. 

List Price 60/-. OUR PRICE 15/-. 

Post and packing 2/- extra. 


MW PER-MA6 SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HAIF PRICE 

(Wa cannot advtrthe the namt) 

51n Per Mag. 27/6\POST AND PACKING 

Sin x 7in Per May? . 32/*f 

V* 

10 /. 


32/6 


»/- 


6in x 9in Per Mag . 

6in z 9in Per Mag. Heavy 

duty, 15 ohm . 38/ 

8in Per Mag. 32/6 ( 

12in Per Mag. 67/6 7/6 

Speaker Transformers for above 

5T or 7T 10/- 


NEW GARRARD RECORD CHANGERS 

These New Englbh Garrard Changers with High Fidelity Crystal Pick-ups and Sapphire Styll have hist been superseded. We are 
at LESS THAN HALF PRICE. Available in STEREO at £12/15/- 

POST AND PACKING EXTRA, N.S.W. 15/, OLD., VIC., TAS., 22/6, W.A., S.A., 3«/. 


NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos” pick-ups are fitted with GP50 crystal cartridges, sapphire stylus and plastic arm with 
mounting base. Price 12/6. Post and packing 2/ extra. 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

Most popular colours 54in wide. List price 60/ per yard. To clear at 25/ per yard. 

Postage and packing N.S.W., 3/6s Interstate, 4/6. 


STANDARD TUNING CONDENSERS 

2 Gang Standard... 7/6 

9 Gang Standard .. .. . .16/ 

2 Gang Standard with separate S.W. sections.12/6 

2 Gang Standard Miniature with Planetary Reduction Drive.1S/6 

Post and Packing on Cond. 3/6 


NEW 240V. A.C. MOTORS 

These small motors, size 3in x 3in x 3VSin, are 1-12 h.p. 
but are only suitable for intermittent use. 26/6. Post 
N.S.W. 3/6. Int. 3/ 


NEW A.W.A. OAK. SYNCH. RONOUS VIBRATORS, 7-pln, 6v. 16/ 
Post and Packing 2/. 


NYLEX HOOK-UP WIRE, Single .626, 14/ per 166 mds. 
Post N.S.W, 5/t Interstate 7/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

W« have purchased the resistor and condenser stock held by Buah- 
Slmpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1 , and 2 watt. Also some wire wound. List 
price £4/10/ per 106. 

The condensers are in most popular makes and Include mica ceramie, 
paper and electrolytic in most popular values. 

List price £5/16/ per 166. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers In boxes of 106 mixed values 
20/ Post and packing 2/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd + 200 mid 350v .12 6 

8 mfd 525v. 3 6 

16 mfd 300v. 2 3 

32 mfd 275v . 2 6 

100 mfd 12v Miniature .2 0 

500 mfd 25v. 2 * 

50 mfd 12v . 2 0 

64 mfd 350v. 7 6 


FOOT 

EXTRA 


NEW HIGH FIDELITY DUAL (ONE 8in SPEAKER 

NEW IMPORTED 8” DUAL CONE HIGH FIDELITY SPEAKERS (we 
cannot advertise the make). Frequency response, 35 to 13,000 cycles power 
rating max. 10 watts, 800 ohm. Voice Coil. £2/17/6 (List Price £9/0/0). 
Post and Packing, N.S.W. 7/6, Interstate 14/-. 

FERGUSON HIGH FIDELITY MATCHING TRANSFORMER, 7T ohms 
£2/5/0 extra. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.£8/15/0 

NEW STEREO CHANGER, 

4-SPEED F.O.R..£11/15/- 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts. 

3/9 



25 WATT. £26/17/6 

15 WATT. £19/17/6 

Pott Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 

Too Heavy for Poat. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coll tappings of 3 to 13 ohms. 
The 25 wart amplifier can be supplied with line output transformer tapped from 166 to 666 etme tf 
required at 26/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but usins two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt).. 67/6 

Crystal Microphones for amplifier..... 47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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your effective manpower 



Check all circuits... 
Pinpoint any TV 
trouble...in minutes 


SUi 


MODEL /076 


TELEVISION 

ANALYST 


NEW (MODEL 1076) B & K TELEVISION 
ANALYST 

Gives you o convenient TV signal-generating 
source of your own — with all these test 
facilities. 

R.F., I.F., VIDEO AND AUDIO SIGNALS. All 

appropriately modulated. 

INTERMITTENTS. Quickly isolates and pin¬ 
points the difficulty. 

SYNC. Provides composite synchronizing 
signals (negative or positive). 

SWEEP CIRCUIT DRIVING PULSES. Provides 
separate vertical and horizontal plate and 
grid driving signals. 

YOKE AND TRANSFORMER TEST. Provides 
sensitive tests for V.O. and H.O. transformers 
and yokes. 

HIGH VOLTAGE INDICATOR. Quickly pin points 
troubles in the horizontal output transformer 
or the high-voltage network. 

NEGATIVE BIAS SUPPLY. For sync, overload 
and AGC troubles. 

AGC KEYING PULSE. For troubleshooting 
gated AGC systems. 

HIGH-LEVEL TEST SIGNAL. For modulating TV 
picture tubes directly. 


By easy point-to-point Signal Injection, you 
see the trouble on the TV Screen and correct it 
— twice as fast and easy. 

This one instrument, with its complete, accurate diagnosis, 
enables any serviceman to cut servicing time . . . service more 
TV sets in less time . . . and satisfy more customers. 

With the Analyst, you inject your own TV signals, at any 
point, while you watch the generated test pattern on the 
picture tube of the television set itself. This makes it quick 
and easy to isolate, pinpoint, and correct TV trouble in any 
stage throughout the video, audio, r.f., i.f., sync, and sweep 
sections of the television set — including intermittents. No 
external scope or waveform interpretation is needed. Checks 
any and all circuits — solves any performance problem. 

The B & K Analyst is one of the most useful and valuable aids 
in TV servicing today! Its basic technique has been proved by 
thousands of successful servicemen everywhere. 

for further particulars apply to Engineering Products Division. 



AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

HEAD OFFICE 47 YORK STREET, SYDNEY. 

SYDNEY MELBOURNE BRISBANE PERTH HOBART LAUNCESTON WELLINGTON, N.Z 

2 0233 67 9161 4 1631 28 3426 J 3836 2 1804 43 191 

AOELAIDE: Newton McLaren ltd., Leigh Street, IA0111 
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ON SHORTWAVE - By ART COSHEN 


BBC RELAY FROM ASCENSION Is. 

The isolated small Ascension Island in the South Atlantic is to be the site 
of a new high-powered shortwave relay station which the B.B.C. will use 
to rebroadcast its programs into South America. 

NEW U.S. TRANSMITTER 


Thai Television Company, 2300-1600 on 
5302 Kc, 1100-1600, 7104 Kc. 

Army Radio Station No 1, 2300-0600, 
0930-1600 on 4783, 5030, 7250 Kc. 

Navy Radio Station, 2230-0130, 0400- 
0700 on 6100 Kc. 

Ministry of Education, 0130-0700 ,1100- 
1300 on 3202, 6062 Kc. 

Post and Telegraph Radio No 1, 0900 
1400 on 4755, 5955, 7135 Kc. 

National Home Service, 0000-0100, 1200- 
1530 on 4830, 6070, 7305, 11910 Kc. 

BECHUANALAND RADIO 


^SCENSION ISLAND, a small volcanic 

island with an area of 34 square miles, AS well as relaying the Voice of America 
lies in the Atlantic Ocean, 700 miles north- program, the new high-powered relay 

west of St. Helena. The island in the past station in Greenville, North Carolina, 

has been a cable station and was much used U.S.A., is also relaying the programs of the 

by aircraft during World War II. The Armed Forces Radio Service, in New York. A SECOND shortwave station is soon to 

population live mainly in the settlement of The station is carrying the programs to ^ be opened in Bechuanaland. In the 

Georgetown, the total population being Europe, 1430-2245 on 15280 Kc, 1430-1800 P . 

under 200. on 21645 Kc, 1830-2245 on 11910 Kc, while 

Establishment ot the new BBC high- the transmitter WBOU broadcasts to the 

powered short-wave relay station on the Middle East from 1430 to 2245 on 15225 

Island will enable it to beam signals on Kc, and to the Caribbean on 15270 Kc. 

South America and, as the BBC programs 

are carried by more than 70 stations in this HILVERSUM CHANGES 

continent, this intermediate relay point will f)UE to interference between Radio 

be an aid to much increased signal strength Canada and Hilversum on 9630 Kc 

in the Latin American area. during March, on April 1, Hilversum 


past the transmissions have been from 
Mafeking, which has been heard for many 
years. The new station at Lobatsi will 
not be a booster of ZNB Mafeking but 
an independant station. The station is 
awaiting frequency assignment and will be 
in the 3 Me. band to start with. The 
station plans to test on its initial period 
of operation from 1530 to 1830, and use 
a power of 1,000 watts. Regular features 


vacated 9630 Kc in favour of 11730 Kc are planned for the station, including 
for its English transmissions to Australia BBC news from London at 1600 and 


1800, 


1630. 


local news in Tswana at 

VTW2 TARAWA 

An extension of schedule has been made 
by VTW2 at Tarawa, Gilbert and Ellice 
Islands. In the past few months it has been 
heard widely in Australia and New Zealand, 


PYONGYANG BROADCASTING __ 

^N extension of the English programs and New Zealand. The frequency is used 
from Radio Pyongyang, North Korea, weekdays 0700-0750 and on Sunday with 
has been made recently with the intro- the Happy Station programs from 0600- 

duction of an external service, which serves 0730. Due to the use of 9630 by both 
three areas of the world and uses new Hilversum and Montreal, Canada dropped 
frequencies for the North Korea station. to 9625 for the period 0715-0800 and re- 

Near East and Europe; turned to 9630 at 0800 GMT, when the . , ' « Arc frrtm CAVArA 

2000-2100 Hrs. 7225 9752 Kc. channel was clear. This arrangement is finxftTv 

Latin America- still operative, but we expect Montreal to tlP m **CJB ™ ,ch . also shares 6050 Kc. 

Amenca^oo Hrs 9 „ 2 15240 Kc TTie sUtton^has become concerned with 

South East Asia; _ 

1200-1300 Hrs. 5044 9752 Kc. anT^thisHs * also The “case" 1 ^in ^usTraha near by frequencies for ,a possible fre- 

HANOI ON 15100 Ke ?£ c ,?- ding f c° ond , of c ““L r , e /! ders .’ Doug ?“-. nCy 

XHE use of the 19-metre band by the Wllk,e of Spnngvale South, Victoria. 

“Voice of Vietnam,” broadcasting from THAILAND STATIONS 

Hanoi in North Vietnam, has resulted in THE fast growth of radio services on 
excellent signals in New Zealand when it is 1 shortwave from Thailand has been noted 


use ivc iui me compieie u/1 v . Tvi — IV * —— - — -- 

transmission shortly. Excellent reception of interference on .the frequency and 
Holland on 11730 Kc is heing experienced have asked your writer to monitor the 

*. frequencies for ,a possible fre- 

change. The station’s pre¬ 
sent schedule is Wednesday, Friday 

and Sunday 0430 to 0600, when the 
programs are of Gilbertese, and other 

vernacular; on Friday the session 
is 0730 to 1030 in which the complete pro¬ 
gram is in English. 

The station uses an eight-element 

has used 11840, 9840 and 9760 Kc and these agencies now on the air, and a list of incidence array so that any change o£ 
have all been heard at fair strength, but some of these is published from the World frequency would only be slight, due to 


aerial system. 


the new 15100 Kc signal is much stronger. Radio Handbook bulletin. 
The station, in its opening announcement, 
makes no reference to two of the fre- 
quencies; only 11840 and 9840 Kc are given r 
in station announcements. From the an- f 


nouncement we learn that an additional 
English session is now on the air at 0445; 
the others are at 1330 and 1530 hours NEW 


FLASHES FROM EVERYWHERE 


GMT. The station broadcasts from Hanoi, 
the capital of North Vietnam and verified 
recent reports with a post card type of 
verification. The new channel is free from 
direct interference, but Radio Peking on 
15090 Kc at times causes light side inter¬ 
ference. J 

RADIO NEW ZEALAND 

XHE new schedule for Radio New Zea¬ 
land, Wellington, which will be in oper- 


YORK Station WRUL, known 


throughout the world for its goodwill 
broadcasts since the days when it broad¬ 
cast from Boston as WIXAL, has been 


of concerts and serious music and reports 
in either English or Spanish are wel¬ 
comed by the station. The station slogan 
is “Radio Valentin Letelier Valparaiso.” 


sold by Metromedia of New York. The ADEN broadcasting is now operated by the 


buyer was International Educational 
Broadcasting Corporation, the major 
stockholder of which is the Mormon 
Church. The station plans to continue 
its broadcasts to Europe and Latin 
America, with its usual commercial for¬ 
mat. 


South Arabian Broadcasting Corporation. 
The station now carries commercial an¬ 
nouncements, the introduction of which 
will help those planning television in the 
South Arabian Federation. Aden at pres¬ 
ent is best in its Arabic service at 1900 
on 5055 Kc. 


ation throughout the winter months, in- AFGHANISTAN’S third daily program in BERLIN International station has programs 


eludes the use of a new channel ZL19 on 
11830 Kc, a frequency which has not been 
used for some years. The transmissions are 
now carried on this schedule. 

Pacific Islands. 


English has been re-timed and is now 
on the air from Kabul from 1500-1530, 
and is heard on 4800 Kc instead of the 
announced 4775 Kc; the session at 1100 
GMT is on 9595 Kc. 


1700-1945 GMT ZL2 9540 Kc. CAMBODIA Radio Pnom-Penh uses 3241 

1700 1945 ZL7 6080 Kc. Kc with lKw, 2300-0200, 0400-0800. The 

2000 o245 ZL4 15280 Kc. station’s main frequency 6090 Kc has 

0300 0545 ZL19 11830 Kc. English news at 1230, but has some inter- 

0600-0845 ZL2 9540, ZL7 6080 Kc. ference from Sydney on the same chan- 

To Australia nel. 

2000-2230 ZL2 9450 Kc. CHILE’S new station in Valparaiso is Radio 

2245-0545 ZL3 11780 Kc. Valentin, Letelier. It broadcasts on CB103 

0900-1145 ZL7 6080, ZL2 9540 Kc. on medium wave and CE955 9550 Kc 

shortwave and operates 2300-0300. On 


ZL7 6080, ZL2 9540 Kc. 
To A Scott Base (Sunday only) 

0815-0845 ZL20 6020 Kc. 

The programs from 1700 to 0545 are 
relays from the NZBC home service, while 
the period 0600-1145 is a special program . 
for overseas listeners. 
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in English for Central Africa 0500 on 
11795 Kc, 1330 on 17825 Kc, 1600 on 
11795 Kc, 1930 on 11795 Kc. To West 
Africa at 0630 on 11795 Kc, 1230 on 
17825 Kc, 1830 on 11795 Kc and 2130 
on 11895 Kc. All these broadcasts, of 
half hour duration, are in English. The 
session at 0630 is the one giving best 
reception in New Zealand at the present 
time. 

ALBANIA, with its program to North 
America in Albanian, is now relayed on 
the Radio Peking transmissions. Two 
frequencies are used for the broadcast 
0030 to 0100 on 9470 and 11945 Kc. 


Saturday and Sunday the transmission is LEBANON, with broadcasts from Beirut, 


extended to 2000-0400; the power is 1000 
watts. The station verified by letter and 
reports should be sent to P.O., Box 211V, 
Valparaiso. The programs mainly consist 


is using the following schedule: 1830- 
1955 to Africa on 11785 Kc; with English 
1830, Arabic 1845, and French at 1940; 
2000-2100 to Near East Central and 
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YOUR 


OveMhe counter sales only: 

King Street, Sydney. 

Country and Interstate use coupon for specifications and 
price list showing full discount, mail coupon to 


6 BIG FEATURES OF BRAND 5 'tm. 

IMPROVED UNIFORMITY 

• Lower modulation noise 

IMPROVED FREQUENCY RESPONSE 

• Sharper, brighter recordings 

INCREASED OUTPUT L 

• Reduced distortion at same recording level 

NEW HARDER SCRATCH-RESISTANT FORMULATION 

• No flake-off, peeling or deposit on guides and heads 

NEW IMPROVED EXCLUSIVE DRY SYNTHETIC LUBRICANT 

• No squeal, no gumming of heads, vastly reduced head wear 

NEW STURDY ONE-PIECE OUICK THREADING REEL OF MS-19X 

• Stable, warp-free operation 


Green Corporation Ltd., Box 5249, G.P.O., Sydney. 

Please send me full details and price list of Brand 5 Tapes. 


27XA CRYSTAL / 
CARDIOID ^ 

FOIST OF ITS TWJEMADp 
IN AUSTRALIA/ 


I'ltlfc&afyAbacktroi 


Widp'^frequency rouge achieved wifh this fully pro¬ 
fited Crystal Element. 

"Attractive Case for Stand o r Hand operation fin¬ 
ished in two-tone Beige colour and 12 feet of 
Cable. 


Troublesome feedback 

reduc^dkjQfJ 

^eteristtdTwJth this High grade Higl 


ZEPHYR PRODUCTS PTY. LTD, 


MANUFACTURERS Of RADIO 4 ELECTRICAL EQUIPMENT 4 COMPONENTS 


You pay no warehousing charges 
or distribution commissions! 

America's finest professional quality O 
recording tapes at lower prices than 

you're used to paying 


AGENTS D. K. Northovar & Co. — Nail Muller Ltd. — Homecrafts (T«$.) Pty. Ltd. — Jacoby, Mitchell & Co. Pty. Ltd. T. H. Martin Pty. Ltd. 
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South America on 11755; also 2130-2230 
to North America on 11890 with English 
from 2130 GMT. 

LIBREVILLE station in the Gabon Re¬ 
public is reported to verify with a card 
and, from this, the details on the schedule 
are given. The station is on the air, on 
4777 Kc, Monday to Friday 0500-0630, 
1030-1300, 1700-2100; Saturday 0530- 

0630, 1030-1300, 1500-2300 and Sunday 
0700-2100 hours GMT. The transmission 
from 1030 to 1300 is on 7270 Kc and 
the morning and evening broadcasts are 
on 4777 Kc. 

ALBANIA has continued to be heard from 
Tiriana with English at 2000. The sta¬ 
tion’s French transmissions are now on 
the air 1800-1830, 2100-2130 on 7092 and 
9677 Kc. 

CONGO with the home programs from 
Brazzaville, is on the air 0430-0600 on 
4843 Kc; 1130-1300 on 7175 and 9605; 
1700-1900 on 9715 Kc; 1600-2200 on 4843 
Kc. 

SOUTH AFRICA Broadcasting Corpora¬ 
tion announced recently they intend to 
operate a “Voice of Africa” service on 
the lines of the service provided by Radio 
Australia and Radio Canada. This over¬ 
seas service will have news in English 
weekdays 0500, 0600, 0900, 1115, 1400, 


Notes from readers should be sent to ; 
Arthur Cushen, 212 Earn Street, Inver- • 
cargill, N.Z. AH times are Greenwich j 
Mean Time (GMT). Add 8 hours for « 
West Australia, 10 hours for East Aus- < 
tralia and 12 hours for New Zealand ! 
time. 


at 1510 and sation sign off is 1530 
hours GMT. 

RABAUL in New Britain is now using the 
channel of 4840 Kc and the call sign 
VL9BR to sign off at 1200 on Saturdays. 
The station is off the air at 1100 on 
other days. On Saturdays the station 
carried news in English at 1100 hours. 

PERUVIAN station OAX4T is reported on 
15150 Kc to be heard with commercial 
announcements and light Latin-American 
music to sign off at 0130. This Radio 
Nacional transmitter also is using 9565 
and 6085 Kc. 

HAITI station using a callsign 4VVU and 
the frequency of 9635 Kc has been heard 
at 1300, when identification in Spanish 
and French is given; then follows a pro¬ 
gram in Spanish. 

TRANSWORLD Radio, which is building 
a high powered station in the Dutch West 
Indies, is to use one 50 Kw broadcast 
band and two 260 Kw on shortwave. 
The transmitters are due to be delivered 
in October, according to a report from 
the International Short Wave League in 
London. 

MOROCCO station at Rabat has an Over¬ 
seas Service broadcast, which includes 
French at 1930, English at 2030 on 11735 
Kc. The station also has been using 15340 
Kc for this transmission. 

PORTUGAL in its service to the Far East 
has dropped in frequency from 17895 to 
15125 Kc. The session in English is 
broadcast at 1315, and provides fair re¬ 
ception but, in our winter, the service to 
North America 0345-0430 on 6025, 6185 
and 9745 Kc is the better transmission. 


1600, 1715, 1900, 2100. The Springbok 
Radio has news in its commercial service, 
0430, 0530, 0929, 1100, 1429, 1700 and 
2030 hours. 

ANKARA in Turkey has revised its schedule 
to Europe and now is broadcasting over 
Radio Ankara towards the Near East and 
Europe, on 7285, 9745 Kc, 1800-1830 in 
German, 1830-1900 in Turkish, 1930-2000 
French. 2000-2030 Italian, 2030-2100 no 
transmission at present, 2100-2200 in 
English. 

VENEZUELA station YVRA Radio Mon¬ 
ages, Maturin, now operates with 5000w 
on 3325 Kc from 1030 to 0430, and also 
uses 11770 Kc, according to a pennant 
and letter verification. The station now 
has the slogan “La Premiera en Deporte 
en el Oriente Venezuela.” 

BAGHDAD in Iraq has been heard with 
a morning transmission on the new 
frequency of 15400 Kc; the transmissions 
have been heard from around 1030. to 
sign off 1200. 

MAURITIUS has been heard in New 
Zealand on the new frequency of 4868 
Kc. and the station is heard 1300-1810 
hours GMT. The station has English 1430, 
1500-1800; the program is mainly in 
French ? 1800-1809; BBC news in English 
then sign off. 

EL SALVADOR, which is heard very well 
in New Zealand in the period around 
0400 when YSS is using 9555 Kc, is also 
reported from North America to be on 
6010 Kc, at 0430, in chain with 9555 
Kc. The station recently verified, with a 
pennant and verification card, a recent 
report on this broadcast of YSS “Radio 
Nacional de El Salvador” in the capital 
San Salvador. 

THAILAND Air Forces Station, Domnang, 
operates 2300-0400. 0500-0630 and 1000- 
1630 on 7160 Kc from its studios in 
Thai, 0430, 1145 and 1415, according 
Bangkok. The station contributes to the 
World Radio Handbook bulletin. 

SOUTH VIETNAM has returned to the 
shortwaves with its third program and 
this is now heard from Saigon on 9625 
Kc, from opening at 0900; programs in 
French from 1100. 

RANGOON in Burma is reported to be on 
the new frequency of 5040 Kc and have 
news in English at 1500 hours GMT. A 
reporter to Radio Australia’s DX session 
states that the station had market reports 
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TEKNI 

-CALS 


Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS" 


CUT AND MAIL 


Electronic Supplies^ 


Box 417, P 


Crown St.. Sydney. N.S.W. 


NAME 

ADDRESS 


Be Paid What You 
are REALLY WORTH! 


£ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 

Writing for Redio A TV 

Interior Decorating 

Etiquette A Entertaining 

Textiles 

Photography 

Mathematics 

Ganaral Education 

Drassmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature A Cartoons 
Oil fc Water Colour. 
Fashion Drawing 
Showcards A Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Ty 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Arch, recture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, SteefSquar# 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 


Typing 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account’cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Salas I Marketing. 
Metric, or Laav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mach. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


I 


Refrigeration 
Diesel Engines 

to INTERNATIONAL CORRESPONDENCE 
Dept. 86 SCHOOLS, 

SYDNEY: 140 Elizabeth Street. Tele.: 61.6566 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 

Please send Free Book on_ _ _____ 

NAME (Mr, Mrs, Miu)_ 


AGE _ 


ADDRESS 


....Dept. 526 


^OCCUPATION 
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FILL IN AND 
POST COUPON 
TODAY TO 

MARCONI 

SCHOOL OF 
WIRELESS 

o p o « isie> stpuft 

C P hO> If MN MltHOUftW 


Electronics, to-day, is a rapidly expanding science— 
demanding a full knowledge of theory and practice. 
Only a complete mastery of electronic applications 
and of modern test instruments can qualify you to 
join its march of progress. The Marconi School, with 
full and ready access to the vast experience, advanced 
equipment and world-wide ramifications 
of A.W.A., can train you to qualify .... 


• EFFICIENTLY, 

• THOROUGHLY, 

• SPEEDILY 


COURSES AVAILABLE: 

Radio Communication : Radio 
Operating at Sea, on Land ; Broad¬ 
cast Station Maintenance ; Radio and 
TV Servicing. 

Call, write or phone 

SYDNEY: 47 YORK STREET. 2-0233. 


Please send me without oblifation your prospectus 

NAME.... 

ADDRESS.... 


| MARCONI SCHOOL OF WIRELESS 

Conducted by 

I AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


MS3 58 



CLASSIFIED ADVERTISERS 

Use this form for your next classified advertisement to appear on 


RADIO, TELEVISION and HOBBIES T3 

• To The Advertising Manager, Radio & Hobbies, Box 2728, G.P.O. SYDNEY 


• Please insert the following advertisement in the 
.issue of Radio, Television and 


Hobbies. 


NAME ... 
ADDRESS 


• I enclose Cash/P. Note/Cheque for £.... s.... d.... 
being full payment for.lines at 3/6 per line. 



Please write in block letters with ink or bail-point pen. 

(Copy deadline six weeks prior to publication.) Number of insertions 
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ANSWERS TO CORRE (INDENTS 


When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

• Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


CAPACITORS, NOISE, etc. 

I. P.C. (Wollomombi, N.S.W.) writes to ask 

if the Answer Man could answer some 
questions which involve the use of by¬ 
pass capacitors, plus various aspects of 
noise. He also asks if we could sug¬ 
gest a book covering such subjects. 
Many thanks for your letter, I.P.C. We 
have passed your letter on to the “Answer 
Man” who will deal with your queries 
when time and space are available. A good 
book is the Amateur Radio Handbook, pub¬ 
lished by the Radio Society of Great Bri¬ 
tain. 

SUB-AUDIO ENERGY 

A.N.B. (Mackay, Qld.) writes to thank us 
for our answer to a previous query. 
He also goes on to comment on the 
various effects which occur from the 
use of sub-audible frequencies. These 
effects range from a sensation of pain 
to one of irritability! 

Many thanks for your letter, A.N.B. 
We are pleased to learn that we were able 
to help with your former problem. Your 
remarks on the low frequencies were also 
read with interest. 

SIMPLEX TELEPHONE 

J. M. (Vaucluse, N.S.W.) writes to ask if 

the Answer Man could give a brief 
outline of the “Simplex” system and its 
application by telephone engineers, etc. 
Your letter has been passed on to the 
“Answer Man,” J.M., who will deal with 
it when time and space permit. 

NEW SPEAKER 

M.C. (Nowra, N.S.W.) asks how he can 
connect a choke into a receiver which 
at present uses an electromagnet type 
speaker in order to use a permanent 
magnet type. He expresses apprecia¬ 
tion for earlier articles, and asks to 
see described a small guitar amplifier 
made from oddment parts. 

The conversion of a receiver to use a 
permanent magnet type speaker in place 
of the old field coil type can be done most 
simply by transferring the voice coil wires, 
or the transformer primary leads, as the 
case may be, directly across to the new 
speaker, leaving the fhld coil wires con¬ 
nected to the old unit. As the cone por¬ 
tion of the latter is not required, the cone 
frame can be detached Irom the field coil 
housing and the latter mounted on the 
chassis or inside cabinet. 

If the old speaker must be entirely re¬ 
moved it will be necessary to provide a 
choke of about 10 henries, of a current 
rating to suit the set (about 60 mA in most 
cases) and a series resistor to make up 
the original field resistance. Thus, if the 
field measured 1500 ohms, and the new 
choke is 300 ohms, a series resistor of 
1200 ohms will be needed. The wattage 
rating of the resistor will vary with exact 
values, but one of 10 watts rating should be 
adequate for most cases. 

Regarding the publication of a small 
guitar amplifier made from oddment parts, 
we will definitely keep this thought in mind. 


WOULD LIKE TO SEE . . . 

A.B. (Berala, N.S.W.) compliments our staff 
on “the high quality reading material” 
provided in the magazine. He says 
that he has successfully built many of 
our projects including, recently, the 
stereo tape recorder. He would like 
to see material on transistorised stereo 
tape equipment, a treatment of micro¬ 
phones and electrostatic loudspeakers 
and, if possible, a description of a com¬ 
plete do-it-yourself condenser micro¬ 
phone. 

Thanks for your very kind remarks. To 
meet your requests would keep us busy for 
quite a while but we will bear them in 
mind. Yes, it is true that the clamour 
over FM seems to have died down, not 
because people were disinterested but be¬ 
cause they felt their cause to be hopeless 
in the face of determined officialdom. You 
will note, however, that we publish, from 
time to time, information of stereo FM, 
which looks to be the coming thing. 


Mr R. Harris (13 Karoona Ave., S.A.). 
An answer to a technical query posted 
to the above address has been returned 
by the P.M.G.’s Department marked 
“Unknown by Postman.” Would the 
writer please contact us again in order 
that the letter may be delivered. 


LIGHT BEAM TROUBLE 

R.S. (no address) writes to say that he has 
built the Simplified Light Beam (Sep¬ 
tember, 1962) and has had disappoint¬ 
ing results. The range of the system 
has proved less than for the original, 
the addition of the infra red filter has 
restricted it to only a few inches, and 
he has burnt out the photo cell. He 
states that his construction of the photo¬ 
cell housing did not allow for focusing 


to point out in the article, such a low 
value is far from optimum where maximum 
sensitivity is required. We suggest you 
study again the instructions given for select¬ 
ing the optimum value relay for a given set 
of conditions. The failure of the system 
with the infra red filter is almost certainly 
due to its poor construction in other re¬ 
spects, and will doubtless “come good” 
when the original instructions have been 
followed. Finally, we like all correspon¬ 
dents to give their name and address, even 
if not for publication, as evidence of good 
faith. 

TAPE RECORDER FAULT 

M.G. (Panmore, N.Z.) has built the “Tape 
Recorder No. 4,” of July, 1960, and 
says that it worked very satisfactorily 
for some months. However, it then 
developed a fault whereby it will play¬ 
back correctly, but records in a weak 
and distorted fashion. He feels that 
the fault might be in the bias oscillator 
circuitry, and asks our advice. 

The fault would appear to be in the bias 
oscillator circuitry, M.G., as you suggest. 
Perhaps the most likely cause is that one 
of the capacitors has developed a fault, pos¬ 
sibly because a low-voltage rating type was 
used. Try replacing the 0.0068 uF resona¬ 
tor capacitor, with either a 400 or 600-volt 
type. If this does not cure the trouble, the 
0.00luF feedback unit will probably be the 
offender. 

TRANSISTORS, STEREO PHONES 
J.W. (Epplng, N.S.W.) asks if it would be 
possible to use stereo headphones with 
the “Transistor Stereo Amplifier” of 
December, 1960. He wonders if the 
reproduction would be of high quality, 
and also whether the unit could be 
operated from the mains through a suit¬ 
able transformer and rectifier. 

Stereo Headphones could be used with 
the December, 1960, amplifier, J.W., but 


the cell and that he increased the 
supply voltage to 54 in an effort to 
increase the range. 

In the circumstances, R.S., the results are 
exactly what we would expect. Inability 
to focus the cell would result in serious 
light loss and this point should be corrected 
before anything else is blamed. Increasing 
the supply voltage was very unwise, and 
the wattage rating of the cell will have been 
seriously exceeded. We suggest you stick 
to our original specifications. The 400-ohm 
relay used would be saisfactory in some 
applications but, as we were most careful 


ley 

collector-to-collector of each amplifier out¬ 
put stage, rather than across a dummy load 
resistor wired across the secondary. A load 
should not be connected across the secon¬ 
dary, to ensure that the headphones can 
be fully driven without distortion. We 
imagine that this setup would give very 
acceptable reproduction. 

There is no reason why the system should 
not be operated from the mains via a suit¬ 
able transformer, rectifier and filter com¬ 
bination. The supply should be rated at 
approximately 500 milliamps at 9 volts. 


' RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

•“TO Lssist our readers. "Radio. Television and Hobbies" conducts a technical query service. 

* Conditions governing this service are set out below:— 

(1) Requests tor copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stomps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily If 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x Sin glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbies,” 

Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies" does not deal in radio components nor will we debate 
the relative merits of competitive producta Prices and specifications of merchandise must be 
obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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PHONE 

— 


RADIO 


136 VICTORIA RD. MARRICKVIUE, SYDNEY, NSW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 




WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-lnch £49'17 , 6 5-inch £55'15 r - 


VACUUM TUBE 
VOLTMETER 

6 voltage ranges, 3, 10. 30, 100, 
300, 1,000 volts AC and DC. 5 
ohms ranges, 1-ohm to 1,000 megs. 
Contact. Potential compensated. 
Accuracy 1%. Provision for probe. 

£29/15/- 


STROMBERG 
PLAYMASTER ORGAN 

CABINETS IN WHITE 
£ 15 /-/- 

TONE GENERATOR UNITS 
£ 58 /-/. 

CONTROL PANEL 
ASSEMBLY 
£14/-/- 

REVERB UNIT * 
AMPLIFIER £29/-/. 

MAIN AMPLIFIER 
£27/-/- 

KEYS FOR KEYBOARD 
4/. EA. £9/10/- SET 
All units wired and tested 


SOLAR POWER UNITS 

6v. Develops Power from Sunlight. 
Small, light, loz. As used to power 
Space Rocket Radio Equipment. 
Ideul to power Relays, Transistor 
Radio, Model Control Receiver*. 

15/- 

Post and Packing, II; 


Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


B.S.R. MONARDECK 

Twin-track, lightweight unit. 

£21/15/- 



7 TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 micro¬ 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£31/15/- 

Post to/.. 

State volt axe, 6 or 12, earth polarity, 
speaker size and aerial required. 
Also available for special frequencies. 
Bushfire, Flying Doctor, Small Ship*, 
Services, etc. 

TRANSISTORISED 

CONVERTER 

TO RECEIVE UNIVERSITY 
LECTURES 

V.L.2.U.V. 

ON YOUR PRESENT SET. 
RANGE, 20 to 30 Miles. £5/ SI. 
With R.F. Stage Range 100 miles, 
£ 8 / 0 /. 

Post Free. 

HEADPHONES 

High quality. Lightweight. 

High Impedance. 

2.000 ohm.22/6 

4.000 ohm.25/ 

Crystal. £2/15/ 

Stereo 2.000 ohm .. .. £1/5/ 

Stereo Crystal .422/17/6 

Poet 2/6. 

COLLARO STEREO ~ 

TAPE DECK 

As UMd In R., TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads 

£36/17/6 


AMPLIFIERS 

Public Address Rung# 
240v-AC 



MINIATURE P.A. AMPLIFIER. 
15 WATTS OUTPUT. 


Multlmach Ferguson O.P._ 

former Input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.S4 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 PP 

£42/15/ 

50 Watt. As above EL34 P.P. 

£47/15/ 

100 WaU. As above KTS0 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear outpat £21/15/ 
5/20. A* above.£32/15/ 

BATTERY-AC 
OPERATION 

6 valve 6v plus 240v-10 watt 

£27/15/ 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 valve 12v phw 240v-25 watt 

£35/17/6 


Serviceman '* Special 

CONDENSOR 
SUBSTITUTION BOX 

9 Ranges. Switched. 

£2/7/6 

Resistor Substitution Box, 
24 Ranges. Switched. 

£3/12/6 

Pack, and Post., 2/6. 



PLAYMASTER 3 , 

Using the ne# 6GWS provide* 4V4 
watt* per channel with an Input of 
200Mv and Improved frequency re- 
sponce, 150mA power supply pro¬ 
vide* adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED X TESTED £29/17/4 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired. Teeted, Guaranteed. 

£42/10/- 



LEADER 

SIGNAL GENERATOR 
LSG 11 

204v A.C. Powered. 

6 Band, 120 Kc to 390 Meg*. 

Provision for Crystal. 

An Ideal TV Marker Generator. 

£16/15/- 

Pwt., N.S.W. 7/6, Interstate 12/6. 


COLLARO L.P. 
CRYSTAL PICK-UPS 

SpecteUr dedtned tor 71. L.P. 
Records. 


12/6 


2/-t 



MULTIMETER 

20,000 O.P.V. sensitivity. 


DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.5nA, 0.25, 0.500mA. 
Resistance, 0.50K, 0.5meg., 5meg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

2000 O.P.V. Sensitivity. 

Ranges a* above except 50aA. 

£5/12/6 

Pt»t., N-S.W. 3/6, lot. 3/6. 

200H 

20.666 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to lOOOv. 
Olims, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 


LATEST 

4-SPEED PLAYERS 

240 A.C. Monaural .. .. *7 3 0 

240 A.C. Stereo. £* 3 0 

Battery Monaural .. .. £10 5 6 

Battery Stereo.£11 10 0 

Post., N.S.W. 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Makes, 4-Speed. 
GARRARD OR B.S.R. 

£12/15/- 

Port.. N.S.W. 12/6. Intent*!. 17/6. 
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RADIO 


LA 3845 


136 VICTORIA RD. MARRICKVILIE,SYDNEY. N S W 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 


CITIZEN’S BAND 
WALKIE TALKIE 

27.240 Megs. 
Range to 3 mile 
over land 
6 mile over water 

KONION CR9 

27.240 
9 Transistor 

£24/17/6 eo. 
PONY 

As above. But 
including Broad¬ 
cast band 

£32/10/- eo. 
ELMAN 

10 TRANSISTOR 
£32/10/- eo. 

Post N.S.W. 7/6, r state 15/. 



. jpJB 

win 


) 


GUITAR 

AMPLIFIERS 


(0-Watt. Two-Channel, with Twin 
Cone Speaker. .£25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 

35 WATT 

4-Channel. Bass and Treble Boost. 
3 Twin-Cone Speakers £52/10/ 

Vibrato with foot control and 2 

K eset controls for frequency and 
tensity. 

£5/5/ extra on above models. 

14 + 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt 4 - 14 
Watt Reverb. 2 9x6 Woofer 
Speakers. 2 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 


£81/15/- 


SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 

4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speakers. 
Perfect reproduction to 20 cycles. 



SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 

Simple to operate. Quick, accurate visual indication of condition, 
operation and faults in spark plugs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 


Circuit, operating instructions, 
fault Indications included. 


Iraph ' ind £51/I 57- 


national 

SHOULDER 

MEGAPHONE 

Light weight, 71b 

Transistor Amplifier, 

Complete with Horn, Speaker and 
Batteries, Microphone, etc. 

RANGE Va MILE. 

£29/17/6 

Pack, and Post, 12/6. 


P.A. SPEAKERS 

8 WATT 

8” Units In Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares, 
Duolateral Coverage. 

£7/5/- 

Line Output Transformers to suit, 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Ratine. 36 Walts. 
Voice Coil. 16 Ohm. 

£9/17/6 

REFLEX HORNS TO SUIT. 

£14/-/. 


WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO, 
GUITAR AMPLIFIERS AND TELEVISION. 

iHiiiiiiiitiHHiHiiiiiiiimiiHiiiiimiimiiimtiiimimiiiiiiiniiiiiiiiiniiiiiiiiiiimiiiiiiiiMiiiiiuiiiiiiiHiiv 


m BATTERY 

charger' 



r 240 Volt A.C. Operation 

3 Rate 6V, 12V, TRICKLE CHARGE 

Trickle Charge Postion suits all Batteries. 2V to 12V at rate of 
200 to 500 M.A. 


STANDARD 

3 amp. 6V, 12V. TRC, £5/15/. 

4 amp. 6 V, 12V, TRC £6/15/. 
Post., N.S.W. 7/6, Interstate 12/6. 


DE LUXE 

3 amp., £7/17/6. 

4 amp., £9/5/. 

6 amp., £10/17/6. 

It amp., £13/17/6. 

Rail or Air Freight on. 


£72/17/6 


PlAYMASTER 
101 

This high performance basic 
amplifier kit, as described in the 
August Issue of Radio, Television 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

„ WIRED AND TESTED, £12/10/ 

Complete Single Unit, including controls and anodised was /1A/ 
control panel. Wired and tested.Jt*»D/lU/- 



30 WATT 

TRANSISTOR P.A. 
AMPLIFIER 

Kltset, R.. TV A H„ Feb. 

£33/15/- 

Wlred and Tented. £37/15/. 



R. TV & H. 
STEREO 
TAPE-RECORDER 

MARCH-APRIL ISSUE 

Complete kit set as described I 
including Collaro, Stereo | 
Deck. 

With latest Michigan Heads | 
and required modifications. 

£95/17/6 

Steel cabinet to fit. 

£8 

Wired and Tested. Complete in 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4 TRACK MONAURAL PUSH | 
PULL 

Output 10 watt, 2.7 x 5 1 
Speakers, Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With mixing 
between channels. Bass and 
Treble Boost. Michigan Hi-F» 
Heads. Complete with | 
dynamic microphone. L.P. 
Tape. 

£95/-/- 



Transistor Portable 
TAPE RECORDER 
AIWA T.P.40 

Complete with Tape, Mike, Batteries. 
Excellent on Music. 

£21/17/6 

CLIMAX. Complete with 
Accessories, 

£16/15/- 

Post., NJ5.W. 5/, Interstate 8/6. 
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** ****** phone 

LA3845 


RADIO 


136 VICTORIA RD. MARRICKVILU.SyDNEy.N SW 

=M2a38E!CTU=r AND 636 KING STREET, NEWTOWN —LA7008 

EVENINGS ond WEEKENDS: "KALUA," H ilmo Street Colloroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 



NEW 

HI-POWER ELECTRIC 
BELLS 

50v. or 240v. A.C. Operation. 

2 6ln Gongs. 

Ideal for paging. Fire alarms or 
Burgular alarms. 

£1/16/0. 

Small Units, as above, 2-3ln bells, 
12/6 


NEW 

ALDIS LAMPS 

12V SIGNALLING UNITS 
Ideal for yachts, etc. Also Spot 
Lumps, etc. In transport, cases. 

£5/7/6 

Used, Good Condition, £2/12/6. 
Post.i N.S.W., 7/6i Interstate, 12/6. 


Vibrator 

Power Transformers 


6V 300V 125mA 
12V 325V 125mA 


£3 17 6 
£3 17 6 


NEW VALVES 


6AM5 

.. 7 

6 

1629 . . . 

5 

6AM6 

. 7 

6 

1619 .. . 

. £ 

6AL5 . 

. 7 

6 

RK75 

10 

6J6 . . 

7 

6 

723A 

£; 

866A . 

. £1 


VR75/30 

15 

813 . . 

. £3/10/ 

RK48A . . 

. £ 

803 . . 

.. £3 


954 

5 

3A4 .. 

12 

6 

VR105/30 

15 

84/6Z4 

.. 12 

6 

6AC7 . .. 

7 

4D2' 

£4 17 

6 

EL3NG .. 

12 

12C8 

.. 12 

6 

2X2-879 .. 

5 

1C6 .. 

12 

6 

6AJ5 . . . 

5 

1J6 .. 

12 

6 

VR150/30 

15 

3B7 

10 

0 

6AK5 . 

17 

3D6 .. 

.. 10 

0 

9006 . .. 

5 

304TH 

£1 10 

0 

6AS7 . . . . 

12 

2050 . 

.. £1 


CK1013 .. 

15 

6AM6 

. .. 10 

0 

6SL7 .. .. 

12 

IK7 .. 

.. 5 

0 

EK32 

15 

6J5 . . 

9 

6 

809 

17 

6J6 .. 

10 

0 

EBC33 

12 

6J7G . 

. . . 7 

6 

6AG5 . 

9 

6N7 .. 

10 

0 

EL91 

10 


1D5 
6F6 .. 

EF37 . 
SU4G 
6AG7 . 
VT502 
IL4 

6K6 .. 
AVU 
6K7 .. 
12SJ7 . 
12SL7 
6SH7 . 
47 . . 
043 .. 


.. 5 

.. 10 
. . 12 
. . 12 
. . 10 
.. 12 
5 

.. 7 

. 2 
5 

... 12 

.. 12 
4 

.. 12 
£1 10 


7 EF72 
0 EC70 . 
6 2C26 . 
6 RK34 . 
0 1N5 .. 
6 1C7 . 

0 1Q5 .. 
6 1M5 
6 7C5 
0 7W7 .. 
6 I2A6 
6 6J8 .. 

0 6CS .. 
6 VR65 . 
0 12SK7 


4 

4 

7 

7 

7 

5 
5 
5 
5 
5 
5 

17 

7 

5 

5 


NEW 6-INCH 
INDICATOR UNITS 

(INCLUDING CIRCUIT) 

13 Miniature valves. 

Ideal conversion to CJR.O. 

A postwar model that requires little 
alteration. 

£9/15/- 


NEW C.R.O. TUBES 

3 API *906 . £1 7 6 

5BPI ...... £276 

CV112. 10 0 

VCR130.. . 17 6 

VCR97. £1 17 6 

5FP7. 17 6 

CV322 . 7 6 

VCR511B. £17 6 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filament*. 

300 x 300v 40mA .. .. 19 6 

1960 5” CRO .... £5 10 0 

1960 3” CRO. £3 15 0 

325 x 325v 150 mA £3 17 6 
295 x 295 300mA TV £6 15 0 
1200 x 1200v 500mA .. £10 10 0 
800v and 270v. 300mA, ea £7 10 0 
lOv 5 amp .. £1 10 0 

240v.U0v. 1.3 Kv Auto £10 10 0 
150 x 150V 30mA .... £1 5 0 

225 x 225V 4Cn»A .. .. £17 6 

124V Doubler 300m .. £2 15 0 

130V Doubler 400m . . £3 5 0 

120V Doubler, 700mA TV £3 10 0 
385 x 385, 100 mA .. £1 17 6 

300 x 300, 80 mA .. £1 12 6 

12v Vibrator. 200v 50mA 17 6 
240v, 32v, 40 watt .. .. £1 7 6 

6v to 240v 40-watt In 

verier.£17 6 

12v to 240v Inverter £17 6 

145v Doubler 450m® £3 7 6 

150v Doubler 500 ma . £3 17 6 

220v Doubler 600 ma . £6 15 0 


Inverter Transformers 

12V 240V 60 Watt £3 7 6 

32V 240V 60 Watt .. £3 7 6 

12V 240V 100 Watt £4 5 0 

32V 240V 100 Watt .. £4 5 0 

6V or 12V to 240V 40 watt 1 17 6 


RELAYS 

6V. 3 pole Miniature.15 0 

1700 SPDT . 7 6 

1300 SPDT .. .. 7 6 

500 x 500 SPDT .. 7 6 

12 volts DPDT, 5 amp . .. £1 

12 vols DPDT.12 6 

lOOpf TX var. condensers . 10 0 
100 to 500 pf 3000v. var. .. 10 0 
500 to 2500pf 750v. var. .. 10 0 
Hi-tpecd Polarised relay £2 10 0 
400 ohm .. .. .. 12 6 


Hl-lo Phono Transformers .. 4 6 

Hl-voltagc, Lead-thru Insulators 1 6 

each: 15/ doz. 

Multi-strand 4-core Cable, 

yard. 1 0 

60pf with Vernier ....£110 

30pf. 10 0 

Throat mikes, new. 3 6 


OIL FILLED 
CONDENSERS 

, .. 3 

. .. 6 
... 6 
. .. 6 

£1 10 
17 


.5mfd 600V .. .. 

2mfd 600V. 

Imfd 600V. 

4mfd 600V. 

4mfd 2.5K .. .. 

Imfd 3000V .. .. 

.5mfd 5K, .1 5K, .1 3K AC 
.25 4K, .5 2V4K .. .. ea. 15 


TBY TRANSCEIVER 

New Condition. 28 to 80 megs. 
Battery powered. Lightweight Pack 
Set. Simple Conversion for Citizens 
Band. 10 or 6 Meters. Circuit 
Included. 

£14/17/6 


GENEMOTORS 

Input Output 

21v 600v 300mA New .. £5 10 0 

24v 250v 100mA .. .. £1 0 0 

24v 550v 37SmA .. .. £2 • 0 

24v 250v 60mA .. .. £1 5 0 

12v 500v 350mA .. ..£8 10 0 

21 v !200v 200mA .. .. £6 10 0 

24v 250v 100mA New .. £2 0 0 

12v 235v 50mA .. .. £2 15 0 

12v 350v 50mA .. .. £2 15 0 

24v 540v 200mA New .. £2 15 0 

24v 300v 250mA New .. £2 15 0 

12v 275v 110mA .. .. £3 15 • 


NEW HEADPHONES 

Low Impedance 

American Lightweight .. .. 12 

Australian DLR.12 

USED 

Tested DLR or CLR .. .. 9 

Dynamic.17 

Single, New Earpieces .. .. 2 

Post 2/6 Pair. 

2000 Ohm. £1 2 

4000 Ohm. £1 5 

Crystal. £2 10 


240V A.C. COMPLETE 
POWER SUPPLIES 

For 522 Transceiver. 

£ 10 / 10 /. 




WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 
Call, write or phone any time. 


- VERNIER DIALS 

45 to 1 Ratio. Muirbead t>p». 

£2/7/6 

Post 3/4. 

5 to I Ratio. With Peripex Conor. 

£1/2/6 

Port 1/4. 


NEW 4 inch 
SPIRIT FILLED 
COMPASS 

AIRCRAFT TYPE. 

£1/17/6 

Port 7/4. 


NEW METERS 

10mA centre zero, 3Viln. scaled, 
100-0-100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150-0-150V. 

£ 1 / 10 /- 

5in lab. standard In cedar cases. 

• to 3 amp., 0-15 amp. 

£3/15/- 

••14 amp, 0-S<MmA. 0-15 volt, 4-50 
volt. 0-3.500 volt. 

£3 each type 

G.E.C. 3ln Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

4” Paler 
0 to 300V 

£1/17/6 

0 to 15 amp 

£1/17/6 

0 to 500V, 3” 

£1/17/6 

5ln. 0 to 30 Amp. 

£1/17/6 


No. 19 TRANSCEIVERS 

IS Valves, 2 to 8 megs, and 
250 megs. 

GOOD ORDER. 

£6/17/6 


COMMUNICATIONS 

RECOVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg. 
Variable Selectivity. 2 RE. 2 LF 
Stages, Band Spread. New condition. 
Alrtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Alr-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 450 K.c. to 30 Me*,. 240 V. 
A.C. operation. Variable selectivity. 
Crystal Alter. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
included. 

£55 

3 — BZ 

6v. D.C. Operation. 

5 Band. 200 K.C. to 30 Meg. 
Ideal Small Ships, Vehicle use. or 
Bush Fire Control. Air Tested 
Realigned. Perfect order. 

£27/10/- 


COSSOR 
DOUBLE BEAM 
OCSILLOSCOPE 

340 A.C. Powered. Tested. 
PERFECT ORDER. 

£49/17/6 


SIGNAL GENERATORS 

Amer'can Ferris MlcroVolters, 
120 K.C. to 26 Megs. 
Metered Input to Piston 
Attenuator. 

TESTED. PERFECT ORDER. 

£19/17/6 


NEW ROTARY 
CONVERTERS 

100 watt. 50 Cycle. 

24v to 32v Input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, tape 
recorders, fluorescent lights. 

£19/17/6 

As above, 450 watts, £36/17/6 

12 VOLT UNITS 

As above. Metered with Field 
Regulator. 

Will operate TV Sets. 

£19/17/6 
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BOOKS 


TV DIAGNOSIS AND REPAIR, by the 
PF Reporter Editorial Staff. Pub¬ 
lished by Howard W. Sams and Co. 
Inc., Indianapolis, Indiana. Soft 
coyer, 5iin by 81 in, 96 pages. 
Amply illustrated. American price, 
1.50 dollars. 

The idea of this book is to be of 
practical value to the TV serviceman in 
particular, and others interested in TV 
fault-finding and repairs. The contents 
consist of a number of articles contri¬ 
buted by various writers who quite ob¬ 
viously have had considerable experi¬ 
ence in the TV servicing field. Many 
servicing problems are covered, with 
particular emphasis on the more diffi¬ 
cult types which are often hard to 
diagnose and locate. 

The explanations are lucid and easy 
to follow, right through from beginning 
to end. Where necessary, points a e 
suitably illustrated with circuits or 
diagrams. Deep theory is not discussed 
but circuit operation is described where 
required. In short, quite a useful book. 

Our copy was received direct from 
the publisher. Presumably, supplies will 
become available through our local book¬ 
sellers in due course. (I.L.P.). 

★ ★ ★ 

A.B.C.’s OF RADIOTELEPHONY, by 
Leo G. Sands. Published by Howard 
W. Sams and Co. Inc., Indianapolis 
6, Indiana. Soft cover, 51 x 81 
inches, 96 pages. American price, 
1.95 dollars. 

This little book contains six chapters 
under the headings: Basic Principles, 
Carrier Signal Generation, Carrier Mod¬ 
ulation, Carrier Radiation, Carrier Re¬ 
ception and Demodulation and Radio¬ 
telephone Systems. 

My first reaction, after reading the 
above list of chapters is, why the word 
“Carrier” should be included in four of 
the six titles? Even the chapter dealing 
with SSB reception Includes the word 
“carrier.” These days, the tendency is 
to eliminate the carrier! 

However, while the book is not one 
to engender great enthusiasm, some use¬ 
ful information is included in its pages 
perhaps for radio amateurs, “Citizens 
Radio” enthusiasts and hobbyists. I 
doubt its value for science students and 
radio-TV service technicians, as claim¬ 
ed in the preface. In short, not a 
“must” for every bookshelf. 

Our copy came direct from the pub¬ 
lisher. (LL.P.) 

★ ★ * 

THE RADIO AMATEURS HAND¬ 
BOOK, 4tb Edition. 1963. Publish¬ 
ed by the American Radio Relay 
League, West Hartford, Conn., 
U.S.A. Soft cover, 751 pages by 
91 inches. 

This latest edition of ‘The Hand¬ 
book,” as it is commonly known in the 
amateur fraternity, appears to contain 
substantially the same information as 
last year’s edition, although the quality 
of the paper and the standard of the 
illustrations have been improved until 
they are now really excellent. 

On checking through the text we 
noticed the omission of two minor 
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articles and the inclusion of an addi¬ 
tional article on a 200-watt grounded- 
grid linear amplifier using an 811A. We 
could find no other changes. 

If your copy of the volume is sev¬ 
eral years old, the new edition could 
interest you, but owners of fairly re¬ 
cent editions could well wait awhile be¬ 
fore buying another. 

For aspiring amateurs, however, or 
those without a copy, the value of the 
A.R.R.L. Handbook is beyond argument. 

Our copy came from the Technical 
Book and Magazine Company Pty. Ltd., 
of 295 Swanston Street, Melbourne, Vic. 
The price is given as 51/6 plus post and 
packing 2/3. (K.W.J.) 

★ ★ ★ 

THE MODEL RAILWAY ENCYCLO¬ 
PAEDIA and THE RAILWAY EN¬ 
CYCLOPAEDIA, both by Ernest 
F. Carter. Published by Harold 
Starke Ltd., of London. 

THE OBSERVERS’ BOOK OF RAIL¬ 
WAY LOCOMOTIVES OF 
BRITAIN, by H. C. Casserley. 
Published by Frederick Warne and 
Co. Ltd., of London. 

The Model Railway Encyclopaedia is 
a hard-covered book of 470 pages, meas¬ 
uring 8fin by 5fin. It contains 23 com¬ 
prehensive chapters crammed with illus¬ 
trations, photographs and a large, fold- 
up page of blueprints. 

Everything in model railroading is 
covered, English-style, in Carter’s usual 
easy style. 

Missing is any reference to electronic 
circuitry, now becoming so popular with 
“model rails,” but this is still a “must” 
for the keen beginner, as well as a use¬ 
ful reference book for the expert. 

The Railway Encyclopaedia is a hard- 
covered book of 365 pages, also measur¬ 
ing 8iin by 5fin. It contains nearly 5,000 
entries, which list, alphabetically, rail- 
waymen’s terms, jargon, stations and 
general information. There are no illus¬ 
trations. 

This volume is of interest only to the 
students of British railways. It is of 
little value to model makers. 

The third book has a hard cover, 285 
pages and measures 6in by 3$in. It 
contains eight colour plates and more 
than 200 reproductions of photographs 
with detailed descriptions of class, serial 
numbers, historical notes and identifi¬ 
cation features beneath each picture. 

It can be recommended for the en¬ 
thusiast who likes to identify and study 
different types of locomotive. 

Our copies came from Australian 
agents, Hicks, Smith and Sons Pty. Ltd., 
74 Reservoir Street, Sydney, but should 
be ordered through local booksellers. 

★ ★ ★ 

HALL EFFECT INSTRUMENTA¬ 
TION. By Barron Kemp. Hard 
cover, 128 pages, 5i by 81 inches. 
Published by the Technical Book 
Division of Howard W. Sams and 
Co., Inc., Indianapolis, Indiana. 

In 1879, Edward H. Hall published a 
paper entitled, “On a New Action of 
the Magnets on Electric Currents.” As 
is often the case, Mr Hall’s discovery 
was years ahead of its time. For some 


70 years it was treated as a curiosity, 
useful to a limited extent in laboratory 
research ... but mostly regarded as a 
troublesome and undesired side effect. 
Today, however, engineers are finding 
Hall-effect principles of great value in 
equipment instrumentation. 

This new book by Barron Kemp is 
claimed to be the most complete and 
up-to-date work so far published on the 
Hall effect and its applications. Begin¬ 
ning with a thorough discussion of the 
Hall principles, the content progresses 
into the results of research studies con¬ 
ducted during the past several years. 

The greatest portion of the volume is. 
however, devoted to applications of the 
Hall effect in instrumentation of fre¬ 
quency conversion, voltage and power 
measurement, waveform analysis, FM 
and single-sideband modulation, mag¬ 
netoresistive devices and others. Includ¬ 
ed are examples of circuitry developed 
to date, as a result of instrumentation 
research, providing the technician and 
engineer with a handy reference on what 
has been accomplished so far. 

The chapter headings are: Mr Hall’s 
Effect; Multiplier Applications; Mag¬ 
netoresistive Devices; Measuring Mag¬ 
netic Fields; Wattmeters; Modulators: 
Constant Control Current Applications; 
Di placement Applications. Also includ¬ 
ed is a comprehensive bibliography, in¬ 
cluding research reports from all over 
the world. 

Our copy came direct from the pub¬ 
lisher but copies should be available 
from local agents in due course. The 
price quoted in the United States is 4 
dollars and 95 cents. (K.W.J.) 

(Continued on page 127) 


P.A. MEN 
HERE’S NEWS FOR YOU! 

A LONG NEEDED 

66 New look" 

IN PUBLIC ADDRESS 
EQUIPMENT BY 


PIONEER 



Illustration of RECT-I5A 


• High Efficiency Reflex Trumpets 

• Sturdily Built Driver Units 6, 8, 12, 15, 
20 & 25 watt ratings 

• Trumpets 6", 8”, IT, 15”, 20” and 
22" diameter. Also Rectangular horns 
II" x 7"; 18" x 7"; 18" x 10" and 
20" x 10". 

• Write for illustrated Leaflet and Price 
list. 

WILLIAM WILLIS 

& CO. PTY. LTD. 

428 Elizabeth Street, Melbourne, C.l 
PHONE 34-6539 
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Tripods (Instrument) 

Height 4 Ma. Adaptable for cam. 
era*, dumpies, medium size tele* 
scopes, etc, 

NEW. 25/- each. 

Post.: N.S.W., 5 /1 Interstate, 8 6. 

headTh^nes 

High Impedance .19/6 pair 
Low Impedance .. .. 12 6 pair 

Poet.: N.S.W., 2/6* Interstate. 3 *. 

nmenoR cuhsight 

Contains these lenses: 

1 Lens 1 In Focus, Him diem. 
1 Lens 1 11 / 16ln Focus, I Vein 

diameter. 

1 Alr*spaced Lens, IVein diam. 
1 Filter Lens. 1 Graticule. 
I Lampholder. 

18/6 each 

Poet.: N.5.W., 3/-I Interstate, 4*. 

CO-AXIAL CABLE 
72 OHM 

Extremely low low. Good up to 
2000 Me s. Ideal for 1296 or 
876 Me s, heavily armoured. 

*4-Inch O.D. or Uflnch O.D. 

5/- per Yard 

~SPRING MOUNTED 

WHIP AERIAL 

9ft in 10 sections. 
WITHOUT BASE, 35 
Post.: N.S.W., 4 6* Interstate. 5 *. 


Parallel Rules 18" 

New, 12 6 each. 

Poet.: N.S.W., 2 6: Interstate, 3 


FIBRE PULLEYS 
(American) 

Ball-bearing 1-Vnln dlam., ’4 in 

shaft 30/- doz. 

l 3 4in dlam. *4ln shaft 42/ doz. 

JVfctn dlam. : **ln shaft. 66 • doz. 

(Add postage) 

Waltham Pocket 
Watches 

Ex UAA. NAVV. 

Perfect condition. 

£4/10/- each 

Pa* It. 


PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Range 30 miles. Uses 
standard batteries at each phone. 
Any number can be connected to¬ 
gether on single line. Complete 
with V>-mile wire. 

£11/10/- pair 

3/* cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

TRANSISTOR 
INTERCOM SETS 

COMPLETE STATION 
With 100ft connecting wire. 
Comport and very efficient. 

2 TRANSISTOR 

£8/19/6 

3 TRANSISTOR 
WITH VOLUME CONTROL 

£11/10/. set 

Post.: N.S.W., 7/i Interstate, 9/6. 


ALL BAND 6146 
TRANSMITTER 

60/40/20/15/10 Metres Ccloso 
VJF.O. 50 Watts Input. Brand 
New Phone, only. £50. 


NIFE CELLS 

2 volts 10 A.H., new, 25/. 



30 Power Coated Leas. 
Brand New. 


59/6 


45 t 40, with Tripod. 

£7/19/6 

60 magnification with i 
60mm coated objective lens, 
with Tripod. 

£17/10/- 

As Illustrated. 0 
Part9/6) Interstate, 12/-. 


TELESCOPES 

I 40, with Tripod 

£4/17/6 

30 x 60. with Tripod 

£8/19/6 

i 40 zoom focusing, 
with tripod 

£13/19/6 

Poet 0/6. Int. !»/- 


MURPHY B40 RECEIVER. COM- 
PLETE WITH SPEAKER. 

TESTED. £33 

50 M a Meters. 3ln. flash mount¬ 
ing .27/6 

Bowden Cable 1/- per yard 

300 OHM TV RIBBON 1/ yd. 

CHOKES. 9 H, 60 mA 9 6 

7.5 H. 60 mA 9/6 

VIBRATORS. 6 and !2v. 7 and 

•-pin.7/6 each. 

0-1 mA meters. 31a round .. 35/- 
HEADPHONE AND MICRO¬ 
PHONE SETS. American type. 

3AP1 sockets, giant 7-pin ceramic 

Ins.5/* ea. 

807 sockets, 5-pln ceramic Ins., 
3/6 ea. 

OIL FILLED CONDENSERS TO 
5,000 V. .. . 5/- ea. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G. TYPE PHONE PLUGS 

AND JACKS.4/6 pr. 

FT243 CRYSTALS. fretpendee 
between 5 and 6 Me j, 10 ea. 
ALTO TRANSFORMERS, 240 to 
110 volt .. . . 500W, £16 

3,OOOW. £17/10/* 

5.000W .. £20 

UNISELECTORS, 4 BANK 
HOMING TYPE 30/* 

A PC 30 MIXER DUPLEX ER 
UNITS WITH CRYSTALS 75/* 
QQEQ4-20 VHP TRANSMITTING 
TWIN TETRODE .. .. 50 * 

INVERTERS 27v-80v 2KW 2000 
cycle .... £4 10- 

INVERTERS, 26v-U5v 2KW 400 

cycle.£4/15/ 

PARABOLIC REFLECTORS, 20* 
INCH DIAMETER £2/17/6 
A.W.A. VACUUM TUBE VOLT* 
METERS. 0*150 V. la 5 
RANGES .. £12/10/* 

DURAUUM TUBING, Vela dlam. 

I/* per ft. 

TRANSFORMERS, 240 volt Inpat. 
425 Aside 100mA . . .. 32/6 

6.3 at 5 amp.35/- 

2.5v at 1.15 A 25/* 

1600v at 5mA .30 * 

2.5 2500 INS. 25/. 

700V 4V, 1A 35 * 

32V £2 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240* 
llOr, 5.35 A .£5 

SELSYN MOTORS MAGSLIP 
Mk. H.52/6 ea. 

No. 19 2-way radio#, tested and 
complete with hand set, power 
•upply, leads, etc., £25. Crystal 
locked. £2/10/* extra. 

Meggers, bridge type, complete and 
tested . £37/10/*. 

SPECIAL lucky dip valve offer. 
12 new valves la cartons for 
only £i. We haven't got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron. 
oos vibrator .. 30/. 


Head and breast sets with cord 
and plug, brand new 17 6 

AIRCRAFT BOOSTER COILS, 

24 V ty pe.27 6 

3-Volt Buzzers . . 5/ • 

Telephone Magnetos .. .. 12 6 

Telephone magneto bells 10 . 

5-Pin Plugs and Sockets, 5 • aet 

Shielded wire.9d yd. 

128 sets less valves and Xtals. 

2 4.5 Me s transceiver £5 
GENEMOTOR. 6 V Input. 400 V 
at 375 M/a output £5 15/- 
Electro Pneumatic Rams, up to 
351b sq. la. Small .. £3 17.6 


Large 


£6 10 


Selenium 

rectifier, Milt 
charge:. 35 -. 

battery 

Dynamic headphone and 
phone sets. 25/-.' 
VALVES 

micro- 

10 . 

. -It/. 

6J7G . 

. •/• 

89 

. io ¬ 

6C8 . . 

. 7 6 

5Y3 . 

ta 6 

6 FI! . 

. 7/6 

6ACS 

5- 

ON 7 

10 - 

6C4 . 

5 - 

6R7 . 

. 5 - 

6AG5 . 

. 5 - 

61.7 . . 

. 3 • 

6J6 . . 
6JS . . 

. 5'- 

4 6 

71.7 

5 - 

6Y6 

. 10 • 

5678 

. 2 6 

6X4 . 

10 - 

OQEO4/20 

4SA7 

. 10'- 


50 - 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 

6 VOLT LANTERN 
BATTERIES No. 509 

Eveready, New, perfect condition, 
suit Hunter Lantern, etc. 3/3 ea. 
Post 3 *, Interstate 4/* 

VOLTAGE 

REGULATORS 

6 volt Positive Earth, suit 35*45 
amp. systems (Chrysler products 
1940-521. 37/6 each. 

Post 3/-, Interstate 4/- 


IGNITION ANALYSER 
Easily modified to 5ln C.R.O. 
240v operated, new and com¬ 
plete with instructions, £45 or 
Kit of parts, all new with In¬ 
structions and circuit. £22 10'. 
Dimensions 19in x 9ln x 6^ain. 


POLYTHENE 
SQUIRT BOTTLES 

Hold approx. Vs pint with 9” x 
Vh” flexible tube. Suit battery 
water, brake fluid, etc. 2 6 each. 
_Poet 9d. 

122 2 WAY RADIO 

2-8 Me *. 12v. Ideal small ships, 
fishing boats. Tested. £35 com¬ 
plete. 

3000 TYPE RELAYS 

P.M.G. 1 Ohm—5000 Ohm 
Coils. 12/6 each. 


DEITCH BROS. 

70 OXFORD SI.. SYDNEY 


SORRY NO C.O.D. 


Between Crown and 
Riley Streets, City. 


BINOCULARS 

PRISMATIC Crated Lta*n. 
Brand new. Complete with case. 

8 x 30 ... . £9 15 0 

7 z 50 . .. £13 5 0 

10 x 50 .. .. £13 15 0 

12 x 50 .. .. £14 5 0 

Post.* N.S.W., 7/-I Interstate, 12/*. 


SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

General and Marine 
Use 

"ASTRONOMICAL** OUALITY, 
4 x 40 Genuine HANDLEY. 
Cost £30. Our Price .. £3/5/- 
7 x 40 GENUINE OTWAY 
ANCLE TELESCOPE. Cost £45. 
Our Price . £3186 


ZOOM FOCUSING 
TELESCOPES 

WITH 

ADJUSTABLE TRIPODS 
Unexcelled for Quality 
and Object Brilliance. 

50 x 60 £25 0 0 

Post.: N.S.W., 7/-i Interstate, 9/6. 


PETROL MOTORS 

Ronald and Tippet. 

Single cylinder type NA air cooled 
2N h r. 

Stationary Engines 1.500 r.p.m. 

£57/10/- 


10 CHANNEL VHF 
TRANSCEIVER 

T,p« TRIM4 AND TRIMS 
100-115 Me <. US-154 Me/*. 

28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channel. Complete with 
gene mot or and tested. 

£45/-/- 

Less genemotor, untested, 
but otherwise complete, 

£16/10/- 


240-115V. 
TRANSFORMER 

1040 WATT. 
BRAND NEW. 
FERGUSON. 

£12/10/- 


CIRCULAR SLIDE RULES 

JV.In diameter. Will do the 
same work as the conventional 
slide rule. Instruction booh In¬ 
cluded. 

12/6 each 

Post V: 


NATIONAL TRANSFORMERS 
FOR SCOPE IRONS 

New 3.8 volts at 30 amps. 

38/6 each 

Prat.. N.S.W.. 5/t Intentefe. »/«. 


EARPIECES 

High Impedance crystal, suit tran¬ 
sistor radios, crystal sets, etc. 

Only 7/11 each 

Port 4d. 


TELEPHONES 

Sound Powered. Can be used aa 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/-. 
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volved in this new technology. Written 
for the understanding of those with a 
fair grasp of high school physics, the text 
begins with a basic discussion of quan¬ 
tum theory and then progresses to simple 
explanations of the principles behind the 
development of the MASER (Microwave 
Amplification by Stimulated Emission of 
Radiation), and how these theories 
evolved into development of the light 
MASER, or LASER (Light Amplification 
by Stimulated Emission of Radiation. 

Additional material describes all un¬ 
classified developments to date, and the 
various applications of Lasers. The des¬ 
criptive content provides details on 
LASER materials and frequencies, polar¬ 


isation of light, modulators and detectors, 
power supply circuits, communications 
equipment instrumentation, and LASER 
and MASER applications in space tech¬ 
nology and military electronics. 

In our perusal of the text material 
and illustrations we noticed one or two 
literal errors and a case of transposed 
blocklines but, generally speaking, the 
book would appear to be worthwhile for 
those wishing to obtain a somewhat more 
than elemental knowledge of these 
fascinating new devices. 

Our copy of the book came direct 
from the publishers but copies should be 
available from local booksellers in due 
course. (K.W.J.) 


{ELECTRONIC AIDS continued from page 14j 


BOOK REVIEW-Coat 

MORE ABOUT LOUDSPEAKERS. By 
G. A. Briggs, First edition. Pub¬ 
lished by Wharfedale Wireless 
Works Limited. Semi-stiff cover, 
13d pages of high quality glossy 
paper, 8iin by 5Iin. 

Of the 13 books written by G. A. 
Briggs and published by the Warfedale 
Wireless Works, this is the third dealing 
with the subject of loudspeakers. “Loud¬ 
speakers,” published in 1948, was re¬ 
vised and enlarged in 1958. “More 
About Loudspeakers” is intended to cope 
with the advances made in recent years. 

The book begins with abbreviations 
and definitions, designed to avert con¬ 
fusion of the newcomer and concludes 
with a useful supplement containing 
reference tables of port areas for reflex 
cabinets, transformer ratios, wavelength- 
frequency, loudspeaker watts-voltage, 
reactance of capacitors and inductors 
and resistance of wire. 

Some idea of the contents can be ob¬ 
tained from the following list of chapter 
headings. The General Situation, Mag¬ 
nets, Response and Impedance Curves, 
Transient Response. Distortion, Load 
Matching, Adding a Speaker, Crossover 
Networks, Listening Test, Stereo, Cabi¬ 
nets, Mesh, Various Models. 

The writer in this book presents up 
to date information on development, de¬ 
sign and performance in non-technical 
terms from the wide resources of the 
Warfedale speaker manufacturers. Every 
reader desirous of understanding the 
many aspects of loudspeakers and their 
correct use will want to read this new 
publication. 

Our copy came from McGills Auth¬ 
orised Newsagency, 183-5 Elizabeth 
Street, Melbourne, Australia. The price 
is 15/6 postage paid. A second copy has 
since been received direct from the pub¬ 
lishers. (J.D.) 

★ ★ ★ 

101 WAYS to use your COLOUR TV 
TEST EQUIPMENT, by Robert G. 
Middleton. Soft cover 144 pages, 
51 by 81 inches of text materal 
with profuse illustration. Published 
by the Technical Book Division of 
Howard W. Sams and Co. Inc., 
Indianapolis, Indiana. 

This book is a practical guide on the 
procedures and the use of test instru¬ 
ments in colour TV servicing in 
America. As such it would be of little 
use to the practising Australian tech¬ 
nician but may be of academic interest 
in the line of “things to come.” 

Our copy came direct from the pub¬ 
lisher. (K.W.J.) 

★ ★ ★ 

ABC’s of LASERS and MASERS, by 
Allan Lytel. Soft cover 96 pages, 
51 by 81 inches. Published by the 
Technical Book Division of Howard 
W. Sams and Co. Inc., Indianapolis, 
Indiana. 

The LASER is a special type of semi¬ 
conductor which can be used to produce 
coherent light, an intense light beam 
capable of cutting the hardest materials 
known to man as if they were butter. 
Directed into space, such a beam has 
illuminated a small area on the moon, 
225,000 miles away, and the reflected 
energy has been detected on its return. 

This new book by Allan Lytel con¬ 
tains a fairly complete (though simpli¬ 
fied) explanation of the principles in- 
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by winches set up at two manholes. The 
cable which draws the runner is marked 
so that the distance of the fault from 
the manhole in feet can be measured. 
When a fault is discovered or when 
some interesting feature of the pipe 
comes into view on the TV screen in 
the van, the camera is stopped while 
the operator writes a description of the 
fault and photographs the picture on 
the screen. 

The system is excellent for seeing 
minute details which would otherwise 
be missed. These include bad joints in 
pipes, imperfect connections, very fine 
cracks, water seepage and so on. In 
some cases the sewer or pipe walls must 
be swept clean or washed down before 
the probe is used in order to get a 
better picture. 

The Sydney Water Board has kindly 
supplied some pictures which are re¬ 
produced here. These give an excellent 
idea of the results obtained. 

In addition to the functions describ¬ 
ed, the Sydney Water Board has used 
the probe for such purposes as check¬ 
ing grouting injection, examination of 
junctions between rock and concrete in 
dams and other large structures, exam¬ 
ination of the effects of the weight of 
a dam and the various water forces on 
rock foundations, tracing underground 
water ways, tracing the course and de¬ 
termining the extent of underground 
washaways, determination of extent of 
water seepage, in particular through 
grout curtains, and so on. 

There are many instances where 
troubles would go undefined and unde¬ 
termined were it not for the Television 
Probe. Such instances include: “infiltra¬ 
tions, incrustations and inclusions, bad 
joints, breakages, blockages, corrosion 
and growths. It has also been possible 
to detect settlement of a section of pipe¬ 
line by the rise and fall of waterline in 
the pipe observed through the unit” (to 
quote the Water Board). 

It will be readily seen how great are 
the advantages of the Television Probe 
to public authorities like a water board, 
where the location of faults is a matter 
of great urgency in order to prevent 
breakdown of essential services. Many 
other applications are being tested, in¬ 
cluding the underwater inspection of 
dam walls and the inspection of lake and 
river bottoms. However, these present 
a special problem of lighting and the 
various degrees of turbidity of water, so 
that perfection of this application has 
not yet been achieved to a sufficient 
degree for the Board’s purposes. 

One interesting method of dealing 


with the turbidity problem is the pro¬ 
vision of a transparent cone-shaped head 
in front of the camera. This is filled with 
clear water, and houses the lamps to 
illuminate the subject. It extends the 
range of the camera by several feet (R. 
TV and H., May, 1961, page 19). 

A later version of this device appears 
to have improved it still further. In 
addition to the cone of clear water, ex¬ 
ternal pipes are used to direct a curtain 
of clear water in front of the cone, thus 
extending the visible range outside the 
cone. 

The advantages of using the television 
camera instead of a diver in deep water 
are obvious. The camera can be lower¬ 
ed to great depths without the risks and 
expensive preparation associated with a 
diver. However, underwater camera 
units mut be built to withstand the great 
pressures, exerted at great depths. 

The description of this interesting 
apparatus and its use by the Sydney 
Metropolitan Water, Sewerage and 
Drainage Board has, I hope, been suffi¬ 
ciently instructive to give some idea just 
how a large public utility assists you 
in your everyday requirements, and how, 
in turn, electronics helps them in this 
task. 

These are things about which the pub¬ 
lic seldom hears very much; possibly 
accounting for the ratepayer’s lament: 
“What do they do with the money?” I 
hope this article shows not only how 
some of it is spent, but how wisely 
it is spent. Modern equipment of this 
kind must mean greater efficiency in 
any organisation, with consequent long¬ 
term benefits for the customer in the 
form of improved services and reduced 
costs. 





"FISHER" RADIO (ORP. 

(America) 

For supply of New and Used "Fisher” 
Stereo Amplifiers and Speakers; 
Associated American Sound Equip¬ 
ment; Tape Recorders etc. New 
Fisher Amplifiers from £140 to £420. 
Terms arranged. Contact 

FISHER RADIO 

13 PATRICIA STREET 

BOX HILL 88-425S 



Printed and published by Sungravure Pty. Ltd. at 
the registered office: 21-29 Morley Avenue, 
Rosebery, N.S.W. 
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WANTED TO BUY, SELL OR EXCHANGE 


Advertisement* may be Inserted In these columns at a cost of 9/6 per line, each 
line containing approximately five words. To ensure publication, copy and cash must 
reach the office by the first of the month preceding date of Issue. The envelope 
should be addressed, "Advertising Department, Rodlo, Television and Hobbles/' 
Box 2728, G.P.O., Sydney. Please refer to classified form on page 120w 


CELL Two-way Radio Network. 2 type FS6, 1 
^ type 101, each with loudspeaker output, and 
one type BC-611C walkie-talkie, all crystal con¬ 
trolled at 5360 Kc/s. Base FS6 mains (AC) 
operated with pre-amp and dynamic mic. One 
FS6 and 101 have original 6V vibrator units. Type 
101 receiver has been rebuilt to include “S” 
meter. Spares include new unused FS6 Trans/ 
Rec. in case, S.H. FS6 vib. unit, 6 spare FS6 
vib. cartridges, 6 spare 101 vib. cartridges,. new 
complete chassis for BC-611 less valves, coils 
and crystals, All leads, mics. two speakers, one 
24ft umbrella-top Base aerial, one 16ft whip, 
and two 5ft type 108 aerials. 

Three FS6s and 101 with two vib. units were 
bought new in unopened cases in 1946 and have 
had less than 20 hours use. 

PRICE £55 the lot, or will separate. 
PENOLA ELECTRICITY SUPPLY LIMITED, 
Penola, S.A. 


CPECIAL THIS MONTH ONLY. New OC71s. 
° 73s, equiv.TS2, SFT152, 153. C72s. 80s. 

equiv. OC74, SFT122. 123, 130, 131, 2N217, all 
8 6 ea. OC44. 45, 2N269S, 2N345, 2N274, equiv. 
2N640, 2N247, 252, 412, SFT108, 316. all 10/. 
ea. OC171, equiv. 2N370, 371 „ 15/- ea. Power 
types OC28, OC23, OC35, 2N301, SFT240, 

2N257 equiv. OC29, 36. 2N456. 25/- ea. OA210. 
211, OA31, 10/- ea. OA85 3/6 ea. Add 2/6 
Post and Pack. A.C.E. Electronics, Box 1452L, 

G.P.O., Adelaide. 


pOURSES. Basic Electricity 10/6. Basic Radio 
^ 12/6. Transistor Servicing 10/6. TV Servicing 
12/6. F.M. 7/6, VHF-UHF 10/6, Computers 12/6, 
DF-Radar 12/6, Trigonometry 3/6, Calculus 10/6, 
Organic Chemistry 10/6, Physics 12/6, Nuclear 
Physics 10/6, Mechanics 10/6, Astronomy 10/6, 
Clear Thinking 5/. Post Free. Popular Science 
School of Electronics, 3 Broadway, West Pymbie, 
Sydney. (Correspondence Only.) 


COR SALE: Swan J20 Transceiver 3 months old, 
* original packing, new condition, owner going 
overseas, band switched 14.1 to 14.25MC and 14.2 
to 14.35MC can be modified for 40 and 80 
metre bands—240 watts P.E.P. upper S Band— 
25 watts radiated power on A.M. Xtal Filter. 
High stability world-wild coverage, mobile or base 
—Instruction manual—power supply available if 
required. Price £160. A. G. Swinton, YK2ZAA, 
P.O. Box 1, Kulnura, NS.W. 


POR SALE: Hallicrafters SX100 Rcvr, Showroom 
* Cdt., £200. Hallicrafters SX111 Rev., Dbl. 
Cnv., upper, lower sideband, notch filter, v’riable 
selectivity, 100 kc xtal cal. Showroom endt., 
£195. K.W, Valiant Station, xmitter, Rcver, 
Power supply, AH Band, £120. Harvey Wells 
Bandmaster xmitter, all band switched 3.5 mes 
to 144 mes 45 watts input AM and CW, VFO. 
£55. Panoramic Receiver, complete band 
switched, 2 to 30 mes display. Imc. £65. Johnson 
Viking Ranger xmitter, fitted with ALC, com¬ 
pletely overhauled, £150. Partly built dbl cnvsn 
rev Geloso front end 85 kc IF, £25. Collins 
32V3 xmitter, Price on application. High voltage 
power supply, 1-200 volt, £12/10/. 122 Trans¬ 
ceiver, complete, £15. 50 watt mod. with power 

supply, £15. TA12B mod., £12/10/. New 
807, 5/. W.F.S. ELECTRONIC SUPPLY CO., 
227 Victoria Rd., RYDALMERE. Ph. 638-1715. 


nr APE TO DISC. Have your own taped items 
* faithfully reproduced on acetates or pro¬ 
cessed records. W. and G., 185 a’Beckett Street, 
Melbourne. 34-3716. 


EXCHANGE: No. 11 and No 22 transceiver 
complete with power supply, for 5in C.R.O. 
Reply R. Cameron, 34 Regent St., Maitland, or 
Malvern Star Stores, High St., Maitland. 


RATIONAL HRO-60, complete, cost £495. Sell 
£295. Johnson Valiant transmitter, cost 
£395, sell £250. Both units brand new. Would 
exchange suitable boat. “Ham,” 87 Warrah Road, 
Ewey Bay, N.S.W. 52-6180. 


CALE: Heathkit 5in CRO £40. Heathkit S88 
stereo amplifier £30 or best offers. 15 

Wheeler Street, Laior Park. 622-2835. 


CELL: Exchange test gear Hornby Dublo 00. 

two locos, seven trucks, two carriages, sig¬ 
nals, buffers, two shops, five houses, level cross¬ 
ing, church, signal box, two bridges, control 
box, transformer, forty rails, six points, isolation 
rails, etc. £35 or offer. Also pecar 4 x 36 
Ausinel side mounts £20. Reply I. P. Cork, 
Wollomombi via Armldale, N.S.W. 


CELL: Amplifier GEC-88.50, KT88s in ultra 
^ linear giving 50W at 0.2% distortion. Stereo 
preamplifier and punched chassis for second 
channel. £100 or offer. 96 Quigg St., Lakemba, 
N.S.W. 75-6958. 


•TAPE RECORDER BARGAINS, new and used, 

* all accessories inch, bargain Hi-Ouality mikes. 
German full stereo 3-speed 4-track Hi-Fi recorders 
from 129 gns. All repairs and advice. Country 
inquiries welcome. TOMLIN’S RADIO, 528 Liver¬ 
pool Rd., Sth. Strathfleld. 642-4215. (Syd.) 


S ELL: Geloso G209R amateur bands receiver, 
realigned, £125. Hardie, 28 Nelson St., 
Gordon, N.S.W. 1X3348. 


CELL: CRO 2Y4in Mullard circuit £35, A.W.A. 

P.A. amplifier mic. and spkr. Suit guitar, 2 
Seaview Ave., Harbord. 93-3630. 

CALE: P.A. Amplifiers, speakers, mics., cables, 
velco 5in C.R.O. Audio OSC. kit, quantity past 
R. & H. mags., Hi-Fi books. A. Cox, 416 Dan- 
denong Rd., Caulfield, Melb. 52-2617. 

C*OR SALE: Hallicrafters four band receiver. 
r Model S-38C. £40 or best offer. P. A. Blake- 
man, 38 Heywood Cres., Seymour, Vic. 

MEW Opportunity Express, Parcel, 2/6. T, H. 
Thompson, 2 Shaw Road Innaloo, W.A. 

TRANSISTOR Radio Repairs. All makes of 
* Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by reg. post from anywhere in Aust. 
7-day service, “toughies” take a little longer. We 
also repair Jap Grammo motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 

TAPE to DISC SERVICE. Weddings, social. 
* private recordings. Moderate charges, from 
15/6. Highest ouality. Speedy service. Phone 
WF8336. “John B„” 37 Halley St., Fivedock. 

CLECTRONIC ORGAN, 2 manual transistorised 
^ organ data available, also ALL special parts 
including filter chokes and tuning coils, etc. Peska 
Trading Co., P.O. Box 38, Ivanhoe N21, Vic, 

PLECTRONIC ORGAN COMPONENTS AVAIL- 
ABLE.—Keyboards, key contact blocks, wiper 
plates, stop switches, pedal boards, toe pistons, 
relays, console magnets. Also sundry components 
such as gold clad wires, felt, screws, springs, 
oscillator coils, etc., suitable for Douglas Organ 
construction. We have the Clyne organ construc¬ 
tion kit with circuit diagrams and other mono¬ 
phonic and polyphonic instrument data. Also pipe 
organ components, also ready built electronic 
organs. Catalogues available from Peska Trading 
Co., P.O. Box 38, Ivanhoe, N21, Vic. 

DEPAIRS to receivers, transmitters, construction 
testing, TV alignment. Xtal convs. any fre¬ 
quency £18/10/0 plus tax. 144 Me. Xtal conv. 
kit. £12, plus tax. Eccleston Electronics, 146a 
Cotham Road, Kew, Vic. 80-3777. 

CELL: All back Issues, R. TV and H. in stock 
^ at all times. 1939-55 copies 1/6 each; 56-58 
2/ each; 1959 on, 3/ each. Post. incl. Phone, 
write or call. T. Weir, 56 O’Connor St., Haber- 
field, Sydney. 71-2569. Wanted to Buy copies. 

CELL: TV Powertrany (Stromb. C.) £2 and £3, 
° Philips TV tuners (7580), £3. Bigger quanti¬ 
ties less. Tele-Pol TV, 76 Belmore Rd., Rand- 
wick. FX5005. 

(CRYSTAL CARTRIDGES, English Hi-gain 
turnover with L.P. and 78 Sapphires, Ultra 
lightweight, wide frequency response. Standard re¬ 
placement for most players and changers. Stan¬ 
dard V 2 in mounting bracket. New, fresh, perfect, 
yet less than half the price you would expect. 
18/6 ea. (posted). Trade inquiries welcome. 
GOLD WARE RADIO CO., 7 Melrose Ave, Syl- 
vania, N.S.W. 

CELL: Scientific American magazine, 1957 to 
1962, 35/ per year. £9 Lot. Sawdy, Monto, 
Queensland. 

AflODEL AND EXPERIMENTAL Engineers. 
*** Supplies stocked. Catalogue 6/6. Bolton, 72 
King Street, Sydney. 

C*OR SALE: Two brand new R.C.A. Varacoustic 
* Hi-Fi ribbon microphones. Variable impedance 
and directional characteristics. £35 pair, or offer. 

60 Beddoe Ave, Clayton, Vic. 544-1534. 

AMATEUR HAM LICENCE. Wanted expert 
" assistance obtain Amateur’s Licence and 
equipment. Night coaching at home, will pay 
top fee for successful conclusion. “Advertiser,” 
Box 296, North Sydney. 

THE AUST. TAPE RECORDISTS* ASSOCIA- 
* TION helps you to get the fullest benefits 
from your tape recorder. Tapesponding, group 
meetings, monthly magazine, tape library. Join 
the ever-increasing ranks of enthusiasts. Write, 
the Hon. Secretary, P.O. Box 67, Eastwood, 
N.S.W., Australia. 

CELL: 16mm Sound Projector. Fair cond. Bar- 
gain at £7. Must sell owing to domestic 
straits. R. Dengate, 137 Hobart St., St. Marys. 

COMMUNICATION RECEIVERS. Any make 
repaired and guaranteed results. Phone 
JX3752 Evenings. 

jpOR SALE: 6BM8, 6CM5, 6AV6, 6BL8, 6N3 

* Valves £3 per dozen. Trans, tuning cond. 
Ceramic 5M and lots other parts. Cheap. 170 

Dunning Avenue, Rosebery. 67-4369. 


S ELL: AR7 Receiver, complete, spare coil boxes 
and valves, manual, £40. Bendix 1.000KC 
Crystal with temperature correction chart, £8. 
University supertester model TST (tests valves, 
condensers, etc., operates A.C. or battery) £15. 
Aircraft generators £10 without pulley, £15 
pulley fitted (suitable welding). Bahr* *s Garage , 
187 Bowen Road, Townsville, QT d. 


R OTATORS, genuine channel master compass 
type. Discontinued line. Ideal for amateur or 
TV use. £19/19/0. Add freight. Weight 9 lbs 
Orders, inquiries, Ferris Bros. Pty. Ltd., 753 
Pittwater Road, Brookvale, N.S.W. _ 

ijjnCROG^OOVE DISCS from your tapes, also 

tape ' copying service. Highest quality 
discs at ail speeds. Prompt service. Moderate 
charges. Country and Interstate inquiries wel¬ 
comed. Vitatone Recording Studios. Box 18, Post 
Offce, Lane Cove, Nis.W. Phone (Sydney) 
42-6154. 


S ELL: Latest Stromberg Carlson brand new 23in 
TV chassis, Model 4A 312 and 4A 311. 13 

Channels. Complete with all Valves, Tuner. 
Knobs and Mask; less Deflection, Yoke and Pic¬ 
ture Tube Plus Packing and Freight, £38/10/. 
S.T.C. Transistors: 2N 1108, 10/6; 2N 1110. 7/6; 
2N 1111. 7/6; 2N 1112, 7/6. New 8 Transistor 
Stromberg Carlson, Model 81 T 10, Car-Portable, 
complete with Carbrackets and Battery, reduced 
from £44 to £25. Plus freight. Electronic 
Developments and Service, lc Adelaide Street, 
Bondi Junction. Telephone 38-3275. 
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Invented by and manufactured to the rigid requirements 

of the Royal Radar Establishment, U.K. 

ram deck 

Tape Recorder 

as easy as putting on a record 

Slip the Gramdeck on to your turn¬ 
table and you have the finest tape 
recorder you've ever heard. Lift it 
off and your gramophone is ready to 
play records again. 

Imported from England 
and sold direct by 
the Agents at half 
the normal cost! 

(will erase and record simultaneously) 



This is the Amazing GRAMDECK. The Gramdeck con¬ 
sists of two self-contained units—the tapedeck which is 
placed on the turntable—and the compact Control Unit 
(4in x 7in x 3±in) with control dial for Play, Record, etc. 
The Control Unit is completely self contained, uses tran¬ 
sistors and is powered from its own internal standard 
portable radio battery that may be used for 600 hours 
without replacement. Included with the Gramdeck Tape 
Recorder is the beautifully styled Lustraphone Moving Coil 
Microphone—a sensitive efficient instrument specially selec¬ 
ted for the finest results. 

The GRAMDECK is simple ... no valves or motors to go 
wrong . . . slips on to the gramophone turntable as easily 
as a record. The turntable drives the tape spools and the 
gramophone or radiogram, loudspeakers provide reproduc¬ 
tion through the Gramdeck, giving quality of reproduc¬ 
tion that must be heard to be believed. 

GRAMDECK was invented as an essential piece of re¬ 
cording apparatus for the Royal Radar Establishment and 
Government permission had to be obtained before it could 
be patented and released to the public. It uses standard 
tapes—has an erase head for wiping out old recordings 
so you can use the tapes as many times as you like. 

GRAMDECK IS SO EASY TO USE ... no circuit alter¬ 
ations of any kind are needed to your existing equipment. 
When you have made a recording you can immediately 
play it back through your radio or gramophone. 


HERE ARE THE FACTS YOU WANT TO 
KNOW ABOUT GRAMDECK 


Better Reproduction. 
Reliable Performance. 
Fits any record player. 
Fits any spindle. 

Records direct from 
radio. 


Takes any spool up to 
5!in. 

Twin Track Recording 
Head. 

Tapes any Speed. 
Automatic Erase. 

Easy to fit. 


Superb Quality Recording. With Gramdeck you use the 
motor, valves, loudspeaker, etc., that you have already 
bought. Gramdeck quality is possible only because the 
designers have been able to concentrate ort quality of repro¬ 
duction rather than having to spread the cost over a large 
number of components. 

THIS IS A SPECIAL OFFER. 

LIMITED STOCKS ONLY. 

BUY YOUR GRAMDECK 
NOW. 

GRAMDECK costs only .. .. 


£24/10/- 


ASDIC 

STEREO SPECIALTY HOUSE, 

166 Glebe Road, Glebe. N.S.W. 
Telephone MW1014. 


BRISBANE AGENCIES 
16 Stanley Street, 
South Brisbane, Old. 
4-5466. 


Please forward, post free, complete GRAMDECK Tape 
Recorder. I enclose cheque, Postal notes, money order, to 
the value of £24/10/-. 


Name: . . 
Address: 


(A.R.R.) 
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This A.R.T.C. Success Story Can Be Yours! 




GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


MAKE SPARE-TIME 
MONEY 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegurd your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a iob or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 
NOW. 





AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone: BA4891-2. 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Rlease send me, without obligation, your fre 
booklet “Careers in Radio and Television .” 

NAME . 

ADDRESS . 
























































